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(H5Ci)jN 
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[0 0 6 4] [^4^, MtJt^Ji^^L. nfll~3c7) 
[0 0 6 5] *fc. Zfi. d/^/^< ^t3 2JL;Jl_hC0^'g^^l= 



[0 0 6 6] ^h{C^ M:i^^i,:.^U-hit^^i^/^ 

it-^^^m^-r^t. hy^ (s-^yyy-yw) r/i- 

(8-^/yy-/U) fc':^ (2-;^^/i--8- 

m^, t'^;^ (2-^^/w-8-:^y y [>) r/i^ 

^::iT>i,;^^V'K, h y (8-^7 y 7-/1^) ^O":^ 

Hy>^ (5-;<^/u-8-^/ y r/w^ 
8-^/ y /-/uy hy>^ 

n-8-^yyy-yv) ^^J^M., hV:^ (2-y^y^ 
~8-^yyy-/U) ;;(/y^7i., (5-^np-8 
y /V) ;3(7/Uiy^7i^, 5, 7-v^^D/l/-8- 

^/ y y-/uryu^ hy>^(5, 7-v^':/d^ 
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(7-7'a tVU-8-dr/ y yP) Tyl'^-'^A, t' 

-8 -dry !i y-Ji').^'J 'J ''JJ^tit'fMb^, 
[0 0 6 7] -^m]<r>i3€L^-mE L3^-7-lCtD^>-Ci4< riu 

943 8^■m^mm^^f^,m^tlx^^?>:^'^/l^^>mmi¥, 
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3 mn'^^tm^'i^ 3 ow^i^i^Siis f-zu^sfc 

1 oror/w='=3fv'fi, iK^fc6~i owr y— 

-^^fc i U'lKigm 1 ~ 3 0 ro)K^t:*^S^ W-r 5 r 

(iTId-^i**: (IV) ~ (X) x-u^i\.i,it^^X'h^ . 

(IV) (V) (l;^^/u-<v^^f$:, (VI) (VI 
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(00 7 11 [^4^, Ar2 tJiOtAr^ tt, -tixm 

34l3t(Ci^*IS6~2 0£DTy-l--yS?r'T^t« ArM4 
^*»:6~2 Ocory-zuS^^n-fo R"~Ri8(±, 
ixmai(;i*^J^^-X(±^^m 6 ~ 2 0 (DT y -yw* 
Sr^-r„ rrX', Ar^ ~Ar< , R" ~R" 14. 
€ixi44lc«SmT-t.J:v^L, j^^ic 1 ~ 1 0 WT/wdf- 4o 
yi'S. 0ror/W3:¥i/S, ;^*IS6~10 

(DTy-yw;t^->*, ^*ic6~ 1 OOT^/w^yi'SX 
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t><i:v\ ] iE-ii^S; (IV) ~ (x) tc^oit^r y-/i- 

^, ^cnnyb^, 
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^^^7-1 o<7)ry/u^yuS, J^^fce- I otory 
-/u^^^v/Sxfij^^&e-i otOT/v^^c/^Ti^Sj^ 
LTtiv^ $iblc. -iS^ (xii)T'^^n^T^y« 

^yur^yg, v^:7zi:n/ur ^ ys, 7iii::^yV'y f-yur 
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H, 



N 



6 0 



CH = C -hQ^N-Q- CH. 
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14. SSrffM-t--5Wm^t;^#3(c^tT. 0. 1-1 0^/u 
%. S L. < iiO. 5 ~ 5 */u%wSil^T'^W ^-fr S r i 

^ ^ C /'i I > fc *!) (OfiS® II -C 5 o 

[00 9 6] ^wM<D&&y^mE Lm^<Dmmt. 

[00 9 7] *^B^(7)efe*«E L^^-»4, XjfS«± 
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I, I TO, Sn02 , ZnO/<ei*<7?^a<4?:*Ufca 

t> ±5;}^ ii^l 0 nm~l |/m, L<ttl 0~2 
0 0 n mWffillT'ii(m§o 

(00 981 -^r, ^tit LTI4, tt*Bi»:w/^$^^ 
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C'A/^rS^ti, Ai / (Ai2 03 ) .-rvv^-^A, 

KJlfiii^l 0 nm~ 1 Mm, .$ft L< «5 0~2 0 0 
loo 9 91 rOEL^^tC^Jtt-S^^eii, 

roa5tf-:J'*S5 8 0 nmm±6 5 0 n mWTT-*)5* 
0 nmW±6 5 0 n mJJATT'fcSWWk-g'i^Jl. 

[0 100] :i(7)J:5»-*«W{cjbM^5565tltt, 
?L) S:aif»:^T-^«^?-»ir5^ill«8ffi, H^tiETLroS 



lEiL t m-(r>i»mm x'» ^ti^^mmmizM-ii^ho x 

1 o< ~ 1 0« h/c mOl:^T">/i < i: t, 
1 0-« c m2 /yfsji' h • #T-*)ixtfi^iiif i fjsixi 
tf. tie*, )fe#e$t)|£Kc:fcV^T, iE7L<75lliti£A$iiill«- 
LT«ffl$*l-rv^5t<7?^E L3g^(^iEaaA»ftii 
1 tc: ttffi $ n 5 ^ *p 4) «5 (7) cf ;i > ?> ffijt <o t) o ?r ji J? L 
xm^^^zti^x-^^o 

[ 0 1 0 1 1 m^mA^vkm t trtt, mx.i,t h y r •/ 

-/l.^J^«c (J|4|I1#rFm3,112.197^Wiil»^#Ba) . 
ir^^iyT'/-jvmm^ (*ll!|#l1=m3. 189.447 ^W«B 

20 *^#,Ba) , ^ $ ^y-jummi^ (l^^ijBg 3 7-160 

9 6 f-iii«^#Ba) , ^yTy-/i'T>'L'*>^««: (* 

ffli|*fFlg3.615,402 -^B^a*, 113.820,989 -^l^lfflS. 
|B]3.542,544 -i-WiW*. #^Bg4 5 - 5 5 5-^^«, |BJ 

5 1 -1 0 9 8 3 #g^Bg 5 1 -9 3 2 24 

1155-17105 ^^iJ^, I156-4148#^ 
Wi, 115 5- 1 0 8 6 6 7-^4:i^, 1155-15695 
H 5 6 - 3 6 6 5 6 ^-iia^^BB,) , ify/ 
Vymmf^RXft'yyaymmt^ (*ll#i^^3. 180.72 
9 ^m^m^, 114.278.746 :^?ga», ^IfrjIBS 5 5 - 8 8 
30 0 6 4^^#l, 115 5-8 8 0 6 5^ii^, 1149-1 

0 5 5 3 7 1155-51086 ^''Am, H 5 6 

- 8 0 0 5 1 H 5 6 - 8 8 1 4 1 ^''AWi. H 5 
7-4 5 5 4 5 1154-112637 ^-^AWi, 
H 5 5 - 7 4 5 4 6 #iJjS^#.B§) , ^i^UVi^TS 

'^mmw (*@i#fF^3,6i5.404 ^mmm, ^^bssi 

- 1 0 1 0 5 ^An, H 4 6 - 3 7 1 2 ^-AWl, H 4 7 

- 2 5 3 3 6 ^■<cin. <i^mss 54-53435 ^-^m, 

1154-1 10536 ^AWl, I154-1 19925f- 

<^a^#fi3) , r]}-/\^TXymm^ (*Hi#ff^3.56 

40 7.4 50 ^m^t, (13,180,703 ^mUm, 113.240.597 
^mmm, 113,658,520 ^e^*ffl», 114,232,103 ^e(?*(B 
», 114.175.961 ^mU%, 114.012,376 # 
4i;Bg4 9-3 5 7 0 2#4^;S(, 1139-27577 
81, #r^Bg 55-144250 ^AU, H 5 6 - 1 19 

1 3 2^Am, 1156-22437 ^<2i«. m^^n^ 

1.110.518 -^e^*jB*^#fi?.) , Ts./mWii3/i^='ym'^ 
(*@#fiF^3.526,5oi ^mmtt^^m) , ^^-^y 
-/ummi^ (*H#fF«3.257.203 ^mm^j: t'izBm 

50 4 6 2 3 4^^«i^#fiB) . yju^u/ymmw- 
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5 4 ~ 1 1 0 8 3 7 ^^^An^^m) , 
(*lHfir^3.717.462 -^Wfl®, 1#B3BS5 4-5 9 
14 3^^«, [rIS 5-5 2 0 6 3^^®, |5] 5 5 - 5 

2 06 4^<i>ffi, |615 5-4 6 7 6 |nl 5 5 - 
8 5 4 9 5 f«j 5 7 - 1 1 3 5 0 -^-^^g, fWj 5 7 

- 1 4 8 7 4 9 ^#fl^¥ 2 - 3 1 1 5 9 1 ^^^g 

, jxf'/i.^yg^Jgf^ (t#r?^Bg6 1-21036 

3 ^^j^n. 1^61-228451 ^^Jkm. 6 1 - 1 4 

6 4 2^^^^, p]6 1 - 7 2 2 5 5^^$g, P16 2-4 

7 6 4 6 [5162-36674 fWI 6 2 - 10 

1 0 6 5 2 -^^S. 1^62-30255 1^ 6 0 

- 9 3 4 4 5 1^60-94462 ^^ffi, fsl 6 
0-1 7 4 7 4 9 fs]60-175052 

i^igft: (^m^f^m4 9 5 0 9 5 0^^*53*) , 

yy^. (#51^2-2 0 4 9 9 6#<i5^«) , r^yy^ 

(#f?^¥2 -2 8 2 2 6 3^<ckm . ttz^m- 

¥1 -2 1 1 3 9 9 ^mmmx-^^rifcmm^M'j^^yt 
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[0 10 21 *^§^{^*51>T(1. :itih(Dit'^^^lEll 

^i-Tf^/uy ^ y ^'ft^^^ (ItP^flS 63-2956965 

^R.Xf^^U/\-r^yit^^ (*fflWlf^4, 127.412 ^ 
^JfflS. 1#r^BS 53-27033 fil 5 4 - 5 8 

4 4 5 1^54-149634 -^^^S, 1^ 5 4 - 
6 4 2 9 9 ^<i^m. (^55-79450 ms 5 

- 1 4 4 2 5 0 fsl 5 6 - 1 1 9 1 3 2 
1^61-295558 [5]61-98353 30 

1^63-295695 ^^^^#BS) , it#i;:i^3§=^ 

[0103] my^yi-y^ y yit^^coimmt Lx\t. 
yf^ji^y^y\\, 10, 15, 2 o-x h^y^i^yi— 

2 1H, 2 3H-4^>'^>^^>fi^ (11) ;1, 10, 1 
5, 2 0--r h7:7a:-/>2 1 H, 23H-7K/^7>r> 
®l& (II) ; 5, 10, 15, 2 0-v'Vy^7. {-<y 
^y;\^iruy - 2 1 H, 2 3 H-zJ^/uy ^ >^ ; 
i/y r3^/:7^Di/T^:/;^-^v'K ; TJ\^^='^J>.y^x:i 

i^T=^y^u^) Y '^y^ui/T^^y ;v^y^ 4o 

^>r^y ; ^y^uiyT=-y ; ^-^--^a^^p v-r^ 

>:t=5re/K ; -r^^^yr;;M.ydfx2i/T:=^y ; ffl::fi5'^^ 

m^»r ^ yit-^mRXj^y^^U fvr ^ y\\:.^m<n>{\^m 

^ N, N, , N' -t' h7:7a:::iyt'-4, 

N* -v^ (3-;^^/l':7:nn;u) -4, 4' -v^T^y 
t:'7:iin/W (TP DA) ; 2, 2 - t ;^ (4-v^-p- so 



V^) )\^rX jy ^U/<V \ 1, l-t^'7; (4- 

v^- p - h y /i-r ^ y y^i^/u) v^^n^^f-y;N, 
N, N' , N' h7-p- h y/U'-4, 4* -v?r 

^/tV^iri/U; 1, 1-fcf'x (4-i^-p- h y/l^T 

(4-v//^/^r ^ y-2-yf"/vyai^/U') 7111^/1/ 
/^y \ (4 - v^- p - h y /i/T ^ y y^aij^/p) y 

:cr:/W7i^>;N, N' - v>:7 31 N, N' -V^ 

(4 -y h^-yyinj^yl') -4, 4' -i/T ^ y t^'y^ai 
^yu- ; N, N, N' , N' -y- h y y 4 , 4* 

-i/T ^ y r/l^ ; 4, 4' -t';;?. {iyy 

:^=.jvT%j) ^:^—¥^)y:^:=^;v\n, N, N- h y 
(p-hy/i-) r^>;4- (v^-p- h y/ur 5:y) 
-4' - [4 (v^-p- h y/i^T^ y) ;^^y/i-] 
/u^>';4-N, N->^y oi^/bT ^ y - (2-':/:7^ 

^/Ut^^yU) -<yify ; 3-^ h:3s.C/-4' -N, N- 

i/y jl:^jvt X J y-^)\^^yM:y ; H-y )\^/^ 

fb^i^ (#ii¥2 - 2 7 9 3 Q A^mmM^^nmfm- 
?>-2'^\9l 0-^^fg#BS) IE7LaA^iSl<D« 
LTffi^/^5r .t:^^-^'^^, ^bfc, pS-S.i, p 
M-S i C/.ci:'co|im^t» (BI^^^P^#ffWO 9 0 - 
0 5 9 9 8-^^«#fig) IE?LaA«iiiS(Ot>t5|sfi: L 

[0 10 4] :*:^P>^(7)EL^^(c:Jott5iE7LaA«ii^S 

trffM-rsr t;5^r'#^o z.(D^ix&xm:^mh\.x 
<omM\t. m^umtfi^^ix^. ii^m nm- 1 o ^ 

m, *f^L<Ji5nm--5MmTfc5o ^(DiE^LaAlw 
aillt. :^^x55C7)iE7LttA$fei^«5|s|— 

mm\^fch<Dxh^xh^\^\ 

[0 10 5] >t:«P>g^oefe*«|EL*^(c:^oV^Tfi:. % 

^-r^mmtL\^\ :i<Dmfj:HMii(Dm^'tintLx 
=^htimi^y^^^i-yymmi^. ryhv^y^y?^ 

^ym^^t^. i-y^i-y^u i-ymmi^^j^t*(Dmmm 

V'fyp^^ymmi^s ryhy^/i^/^ymmi^^^ 

ti. 8-t Kn^v/^y y VXIl^(^)||5gf*:<^^Migf* 

(A 1 , Zn, Li, Ga, Be, In, Mg, Cu, 
Ca, Sn^yh(iPb) i:m^f^Ztr^X^^o Mi^^ 



(45) 



89 

[0 10 6] ^h'iC^ Mci^m^^^- VWL^'^'yJ 4 K 
/U-S-^/y^-h) r/l-5:^'>i^:^=^>^ K ; hyx 

-8-^y y y-yu) rf\^x^^h. ; 8-=^r/ y /-/^ io 
y^C^A; hy^ (5-:;'np-8-^y y y-yu) 

y'^A;t'X (5-:^np-8-^yy y— /U) :^/l-v' 

e7ix ; 5. 7->>i^p/u-8-^y y y— /ur>'u^:=^^7 

-t. ; hy>^ (5. 7-v^yp^-8-t: KD=¥'>=^y y 

y-/u) r^u^ ^!?i^^;5>fo5o *<^ft!i(^. y^zi-y^y 

J^^T'i^^o ^ibtC, pM-Si, pM-S i C?i^'c7)M 20 
^{b^fel (ll^<2^^g|i|#fPWO 90-05998 

So 

[0 10 7] *MP>^^7)EL*^(^:fi5it5mi^ftAeiim 

(7^flMi¥ll. 1${CSJPI(i/^V^;6^ ii^lil nm~l O/i 

rtL^comi^aAteill«-f^-SX{irajL^±;!)> 30 

[0 10 8] 

^Jg^J 1 - 3 

2 5mmX 7 5 mm XI. 1 mm(Z)^7:^SS±{C I TO 
Sr^^PfelCT 1 0 0 nmtOJKlST'SiigLfctO^JS?^!: 40 



W^-m 3 3 6 6 4 0 1-^ 

90 

f-iN^i^ ^v/H-f/uWWr$i<7)iijgi (uv-3 0 

0) {crtfi\ mmn^^m^tLtz, :L<Dmmnmmm 
y-^zmnt. ^y :^rV®j}afctAD^?j^- htcN, n* 

-V^7:r:^yU-N, N' - ( 3 - y ^/l^ 7 ri/V) 

~ [1, r -4, 4' -i^T^y (T 

PD) S:2 0 0mgAti. !E{:i. m<D^ }) -ff^m^^n. 
AdHRj^'- h(C4, 4' -t';^ (2. 2' -v^7a:::^yH::'* 
ri/U) t:":7:nri/u (DP VB i ) ^2 0 Omg Atl. ^ 

^k^i^ (A) i:Ati. 1 X 1 0-* P a ST'JSffi 

tfc. ^(Dms TPDA»9 hSr2 1 5~2 2 Ot* 
r'>^0#ftL. TPD^^^ifi^O. 1-0. 3nm/#T'aP^ 
^}fStei:(c:^«LT. 0 n mOIETLiiA^i^l 

[0 1 0 9] m?rKt'9aa-rr ^/,c<. r<7)iE?L 

ffiAISi^l<^±{:i. DP VB i cOAo/i7j<- h^ADiftL 
TS-^5fel<t LT4 0 nm«l^«L/Co ^60^^. 
mm^it^^ (A) (^>3^'-hS:*P#ftL. m-^3tltcift 
^tl (A) (b) ^/U%<D#|^T'^*$ 

>B}igfcWJPfi>t^"h(C8-t Kp^^'V^y y V • Tyu^ 
^!>i^0§f^ (Alq) *2 0 0mgAn. ^h\cm<D^ 

y htc^ 1 m^^TT^tit^^ (o 

^An. SS. M^W^ 1 X 1 0-^ P a ^xm&LfZo 

T. 2 0nmiil^LfCo I^B^iCjb^i^ (O 

<D7}f-ht»DfiU, it^!^ (C) ^mi^t-'i^i- (d) 

^ffl^:^ME--SSMt. ^y:/T>Sagtfc(iDflft5i<-h 
{c-=^^;^v^'>Ay7j^VS:l gAix. ^V^T^y-^y/^T.^ 
h{C^7-r-\'-5r5 0 0mgAttT. K^flf ^ 1 x 1 

0-^ P a ^TiSJELfCo •7^^^'>'>iN^^*ii 
Si . 4 n m/?>\ ffi^^^iSiKO. 1 n m/^T-^Jf 1 5 

[0 110] 

[«ll 



so 



I 



(46) 



HTIf? 3 3 6 6 4 0 1 ^• 



91 



92 



m 1 ^ 







(b ) 
(A) ©^Wfi 




(d) 
(C) ®^Wfi 


nmmi 


PAVB i 


3. 0 




0. 5 


mm 


PAVTP 


3. 0 




0. 5 




PAVB i 


3. 0 




3. 0 



[0 111] ^^mit^^(Dm^\^'-^mmt. 

DPVBi (mi^) :4 6 5nm, PAVBi (@ 

{*:) : 4 6 3 nm. PAVTP (Hf*:) :4 54nm. 

Al q (lli*^) : 5 0 0 nm, /l^y'uy {'y :^ ^ }Vit^ }V 

AT 5: KO. lfift%^^^) : 5 8 5 nm^t;^/U^>5^>F 
PAVBi 



(i/^ ^/I^/In/I^AT ^ KO. 1 fi*%^?S) : 5 9 5 n m 
X-h^fz. ifc, PAVB iSUfPAVTP(0«]g^^ 

[0 112] 
[fbS 5) 



PAVTP 



<0\ /S> 



[0113] r(D«^(D??]ffl14«g(^f^e;«ffl.&0^¥J^^^ 

fl. iDTOit :10 0c d/m2 . it^^maclKll&U^ 

J* <0 1 / 2 JCit Lfc^Pel-e^ LfCo 40 
[0 114] ^JEeiJ4 

SIJg^ji'-3 t(wii:?f^4^co I TO#t:^y;^S«{-l5ii: 
ffij^xs^ffib. ap>^a<is«^t. K^«c>s4g>^/i^ 

y-(;i^BLfCo ^y^r^^SIStfiADfiJi^-hlcTPD 
^2 0 0ingAtt. SiJ(^^yyxV®jg:gaDfi 
T^r^-V^c/v-fuiy^X^. K^tt^i X 1 0-4 P a 
«IELito -tc^ft. TPDA!9:^J<- h^iJOfit, TPD 
2 9 - 3 0 n m/#T'SWS:j*S«±{;i^* 
LT. Kff6 0nm(njE?LaA«liS»?rlKflILyho m 



oSi|'&T*iE7LaA«lii)itC/i-yU'Vi^^W^-ti-/t:o r<0 

2 0 0mgAn. Sijo^yy^vK^-ht-^t; 

^ifePAVB i ^Att. M^m^l X 1 0-^ Pa^T'jg 
JEL. ^]ETLaA»ill)i±{^. ^-B3tl^L-CDPV 
B i ^4 0 nmai tfc. |flB#;::. PAVBi<^Ao/c 
7J^- h^inHftb. rcO||-^3feS(-PAVB i ^3^71^ 

'^])y^y^^tn.Mm^--hi,ZA 1 q^2 0 OmgA 

-«r5 0 0mgAnr. K^WSr 1 X 1 O--* Pa^T'i* 
ffit. A 1 q^^n^^ii^ LT. 4 0nm»!ML/::o 
r<D«. •r>/^.fXl>A^^^ii^l.4nm/&\ 



93 

^rMiMo. 1 n m/fj^x-mm 1 5 O n mmm^'L. 

[01 151 '^^m 5 

ikmM^mx.. mmvMimtL. K^if(os«.-j^/i^ 

*:2 0 0mgAti, $ ?>i::SiJ(7)^ y vgffitaADllftjK 
- KCDP VB i ^ 2 0 Om zKilXM^m^ 1X10 
P a 4T'iSl£LfCo "tco'ik. TPDA«9?J<-h^2 1 
5-2 2 O^CdAP^L. TPD$:^l^if/tO. 1--0. 3 n 
m/#-eS0>^Sj^a«i:(C^«LT. fllll 6 0 n mCDIE 

iiii®(7)±(C. DP VB i <^Ao/c?J^'" h&2 4 5t:{C 

APllR^-h(;:A 1 qS:2 0 0mgAnT. ^ h\Z.m(0^ 

ttM) ^Atl. SJtK^tt^ 1 X 1 0-4 P a ^T'^^EL 
/^o }k\^^X\ /u^y^^F u^y KA^^ co-t y yx^-Mffita 
iDfR:^^- h4-3 3 Ot:{c:APf|ftL> AlqAi^O^y/x 
>^S?t^'-h^2 5 O^'C^T'^nf^L. /W^^'>'F K<7) 

L. ^yyx>S!ffifitAnflftv1<-hJc-ri/^^i^'>AS:l g 
AH. ^ v^/xt':/®/^^?.^-/ h(;:ig!7-f -^-^ 5 0 0 
mgA^. K^tt^ 1 X 1 0-4 p a ^T«EE 

L. -^^^>'>'i7i.^^#igSl.4nm/#, ffl^^^ig 
SO. 1 nm/#-C^ii:i 5 0nm|s1NF^#t, ^g^^JS 

[0 116] 
[*2l 

» 2 ^-1 















« m 










(V) 


(•A/c«') 


(cd/B«) 




silt fill 


9.5 


4. 5 


1 0 0 


0. 7 




9.5 


5. 0 


1 0 0 


0. 7 




10.0 


7. 0 


1 0 0 


0. 4 




11.0 


6. 5 


1 0 0 


0. 4 




9.8 


7. 5 


1 0 0 


0. 4 



(47) 3 3 6 6 4 0 1 ^ 

94 



[0 117] 

» 2 





c I B&Kastt 

(X. y) 






(0.245. 0.278) 


i. 0 0 0 




(0.245. 0.267) 


8 0 0 


3 


(0.300. 0.320) 


6 0 0 




(0.265. 0.278) 


3 0 0 




(0.220. 0.240) 


2 0 0 



to 1 1 81 ^^2m^hm^^ii0\^. Ilft0ijl~4 
[0 1 1 9 J 

im ] n 1 c ! Efeffiffi^tctj(t5efe3tw^ 



(48) 



ST^ 3 3 6 6 4 0 I 



[Hll 




QA 0,2 a3 a4 0.S 0.6 0.7 O.B 



(72)^0J# ffi;*: IE 



¥2-261889 (J P, A) 
BS59-56391 ( J P, A) 
¥4 -284395 ( J P, A) 
¥2-216790 ( J P, A) 
¥3 -230584 (J P, A) 
¥4 -184892 ( J P, A) 
¥3 -33184 (J P, A) 
¥3-223387 ( J P, A) 



(58)P^tfc5>if(Int.Cl.^ DB^) 
H05B 33/10 - 33/28 



NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
(57) [Claim(s)] 

[Claim 1] In the organic electroluminescent element which comes to pinch the organic 
compound layer to which at least one side contains a luminous layer in inter-electrode [ of a 
transparent or translucent couple ] at least The first luminous layer in which, as for this 
luminous layer, the fluorescence peak wavelength of a solid state contains 380nm or more 
organic compound it is [ organic compound ] less than 480nm, The second luminous layer in 
which the fluorescence peak wavelength of a solid state contains 480nm or more organic 
compound it is [ organic compound ] less than 580nm consists of a laminated structure by 
which the laminating was carried out one by one from the transparent -electrode or anode 
plate side. The fluorescence peak wavelength in a solution state and 580nm or more organic 
compound it is [ organic compound ] 650nm or less White organic electroluminescent element 
characterized by making a monostromatic contain at 0.1 -10-mol % of a rate to the organic 
compound which was chosen from the first luminous layer of the above, the second luminous 
layer, and other organic compound layers, and which forms the layer at least. 
[Claim 2] In the organic electroluminescent element which comes to pinch the organic 
compound layer to which at least one side contains a luminous layer in inter-electrode [ of a 
transparent or translucent couple ] at least The first luminous layer in which, as for this 
luminous layer, the fluorescence peak wavelength of a solid state contains 380nm or more 
organic compound it is [ organic compound ] less than 480nm, The second luminous layer in 
which the fluorescence peak wavelength of a solid state contains 480nm or more organic 
compound it is [ organic compound ] less than 580nm consists of a laminated structure by 
which the laminating was carried out one by one from the transparent -electrode or anode 
plate side. RUMOGEN F red, a dicyanomethylene pyran, FENOKIZOSAN, rubrene, A 
dicyanomethylene pyran derivative, a dicyanomethylene thiopyran derivative, At least one kind 
of organic compound chosen from a fluorescein derivative and a perylene derivative White 
organic electroluminescent element characterized by making a monostromatic contain at 0.1 - 
10-mol % of a rate to the organic compound which was chosen from the first luminous layer of 
the above, the second luminous layer, and other organic compound layers, and which forms 
the layer at least. [Claim 3] In the organic electroluminescent element which comes to pinch 
the organic compound layer to which at least one side contains a luminous layer in inter- 
electrode [ of a transparent or translucent couple ] at least The first luminous layer in which, 
as for this luminous layer, the fluorescence peak wavelength of a solid state contains 380nm 
or more organic compound it is [ organic compound ] less than 480nm, The second luminous 
layer in which the fluorescence peak wavelength of a solid state contains 480nm or more 
organic compound it is [ organic compound ] less than 580nm consists of a laminated 
structure by which the laminating was carried out one by one from the transparent -electrode 
or anode plate side. The organic compound whose fluorescence of a solution state is a red 
system And the first luminous layer of the above, White organic electroluminescent element 
characterized by making a monostromatic contain at 0.1 -10-mol % of a rate to the organic 
compound which was chosen from the second luminous layer and other organic compound 
layers, and which forms the layer at least. [Claim 4] The organic compound whose 
fluorescence peak wavelength of a solid state is 380nm or more less than 480nm is a general 



formula (I). [Formula 1] 

R ' ^R' 

■^C = CH-Ar-CH=C< (I) 

R1 -R4 shows among [formula the aryloxy group of the carbon numbers 6-18 which are not 
replaced [ the cyclohexyl machine which is not replaced / the aromatic heterocycle formula 
machine which is not replaced / the aryl group of the carbon numbers 6-18 which are not 
replaced / a hydrogen atom, the alkyi group of carbon numbers 1 -6, the alkoxy group of 
carbon numbers 1-6, the aralkyi machine of carbon numbers 7-18, substitution, or /, 
substitution, or /, substitution, or /, substitution, or ], respectively. Here, a substituent shows 
the alkyI group of carbon numbers 1 -6, the alkoxy group of carbon numbers 1 -6, the aralkyi 
machine of carbon numbers 7-18, the aryloxy group of carbon numbers 6-18, the acyl group 
of carbon numbers 1 -6, the acyloxy machine of carbon numbers 1 -6, a carboxyl group, a 
styryl machine, the aryl carbonyl group of carbon numbers 6-20, the aryloxy carbonyl group of 
carbon numbers 6-20, the alkoxy carbonyl group of carbon numbers 1 -6, a vinyl group, the 
Ernie Reno carbonyl group, a carbamoyl group, Even if these substituents are single, plural is 
sufficient as them. Moreover, R1 -R4 Even if the same, it may differ mutually, and it is R1. R2 
And R3 R4 It may combine with the basis replaced mutually and the six membered ring of the 
saturation which is not replaced [ the five membered ring of the saturation which is not 
replaced / substitution or / or an unsaturation substitution, or ] or an unsaturation may be 
formed. Ar expresses the arylene machine of the carbon numbers 6-20 which are not 
replaced [ substitution or ], and even if single substitution is carried out, it replaces them -- 
having -- **** -- moreover, a bonding site -- ORUTO and Para -- meta--- any are 
sufficient [ two or more ] In addition, the substituent is the same as the above. Moreover, the 
substituents of an arylene machine may join together and the six membered ring of the 
saturation which is not replaced [ the five membered ring of the saturation which is not 
replaced / substitution or / or an unsaturation, substitution, or ] or an unsaturation may be 
formed. However, it is R1 -R4 when Ar is a non-replaced phenylene. It is chosen out of the 
naphthyl group which is not replaced [ the alkoxy group of carbon numbers 1 -6, the aralkyi 
machine of carbon numbers 7-18, substitution, or ], a biphenyl machine, a cyclohexyl machine, 
and an aryloxy group, respectively. 1 White organic electroluminescent element according to 
claim 1 to 3 which is the aromatic methylidyne compound come out of and expressed. [Claim 
5] The organic compound whose fluorescence peak wavelength of a solid state is 380nm or 
more less than 480nm is general formula (II) A-Q-B. ... Among (II) [formula, A and B show the 
monad excluding one hydrogen atom from the compound expressed with the above-mentioned 
general formula (I), respectively, and even if the same, they may differ. Moreover, Q shows the 
bivalent machine with which conjugated system is cut. ] White organic electroluminescent 
element according to claim 1 to 3 which is the aromatic methylidyne compound come out of 
and expressed. [Claim 6] The organic compound whose fluorescence peak wavelength of a 
solid state is 380nm or more less than 480nm is a general formula (III). [Formula 2] 

R « R « R ' 

II II . . 

A» — C = C-A' — Q' — A' — C = C-A^ • -(ni) 

A1 shows among [formula the arylene machine or the bivalent aromatic heterocycle formula 
machine of carbon numbers 6-20 which is not replaced [ substitution or ]. Any of ORUTO, 
meta, and Para are sufficient as a joint position. A2 The aryl group or the monovalent 
aromatic heterocycle formula machine of carbon numbers 6-20 which is not replaced 
[ substitution or ] is shown. R5 And R6 The aryl group of the carbon numbers 6-20 which are 
not replaced [ a hydrogen atom, substitution, or ], a cyclohexyl machine, a monovalent 
aromatic heterocycle formula machine, the alkyI group of carbon numbers 1-10, the aralkyi 
machine of carbon numbers 7-20, or the alkoxy group of carbon numbers 1 -10 is shown, 
respectively. In addition, R5 and R6 You may differ, even if the same. Here, a substituent may 



te A phenyl group which it does not have or it has an alkyi group, an aryloxy group, amino 
groups, or these bases, and even if this substltuent is single, plural is sufficient as it. 
Moreover, R5 Each substituent is A1. It may join together, the five membered ring or six 
membered ring of saturation or an unsaturation may be formed, and it is R6 similarly. Each 
substituent is A2. It may join together and the five membered ring or six membered ring of 
saturation or an unsaturation may be formed. Moreover, Q1 The bivalent machine with which 
conjugate is cut is expressed. ] White organic electroluminescent element according to claim 
1 to 3 which is the aromatic methylidyne compound come out of and expressed. [Claim 7] 
White organic electroluminescent element according to claim 1 to 3 whose organic compound 
whose fluorescence peak wavelength of a solid state is 480nm or more less than 580nm is the 
metal complex of 8-hydroxyquinoline or its derivative. [Claim 8] To the first luminous layer 
and/or the second luminous layer, it is a general formula (IV). It reaches (V). [Formula 3] 

Ar^-C = C- D' • — (IV) 

I I 

I i 

R 9 R 10 

Ar1 shows the aryl group of carbon numbers 6-20 among [formula. R7 -RIO show a hydrogen 
atom or the aryl group of carbon numbers 6-20 independently, respectively. D1 -D3 The aryl 
group of the carbon numbers 6-20 independently replaced by the electron repelling group, 
respectively or the condensation polycyclic group machine of carbon numbers 10-30 is 
shown. Here, Arl and R7 -R10 could be replaced independently, respectively, and they may 
be replaced by the amino group which has the alkyI group of carbon numbers 1-10, the alkoxy 
group of carbon numbers 1-10, the aryloxy group of carbon numbers 6-10, the aralkyi 
machine of carbon numbers 6-10, or the hydrocarbon group of carbon numbers 1 -20. ] White 
organic electroluminescent element according to claim 1 to 3 which came out and was chosen 
from the stilbene derivatives expressed and which makes it come at least to contain a kind. 
[Claim 9] General formula (VI) Attain to the first luminous layer and/or the second luminous 
layer (VII). [Formula 4] 

— C-C-Ar^ — C-C-D' • • • (VI) 

I I I I 

R MR 12 R''R'' 

— C = C- Ar^ — C = C- Ar^ • • -(VII) 

II II 
R 15R .« R 

Among [formula, Ar2 and Ar3 show the arylene machine of carbon numbers 6-20 
independently, respectively, and Ar4 shows the aryl group of carbon numbers 6-20. R11 -R18 
show a hydrogen atom or the aryl group of carbon numbers 6-20 independently, respectively. 
Here, Ar2 -Ar4, and R11 -R18 could be replaced independently, respectively, and they may be 
replaced by the amino group which has the alkyI group of carbon numbers 1-10, the alkoxy 
group of carbon numbers 1-10, the aryloxy group of carbon numbers 6-10, the ARARIKIRU 
machine of carbon numbers 6-10, or the hydrocarbon group of carbon numbers 1 -20. D4 -D6 
The aryl group of the carbon numbers 6-20 independently replaced by the electron repelling 
group, respectively or the condensation polycyclic group machine of carbon numbers 10-30 is 
shown. ] White organic electroluminescent element according to claim 1 to 3 which came out 
and was chosen from the JISUCHIRU arylene derivatives expressed and which makes it come 
at least to contain a kind. [Claim 10] To the first luminous layer and/or the second luminous 
layer, it is general formula (VIII) - (X). [Formula 5] 



D' — C = C- A r' — C = G- D 

t I II 
R " R ^0 R R 
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Among [formula, Ar5 -Ar7 shows the trivalent aromatic ring machine of carbon numbers 6-24 
independently, respectively, and Ar8 -Ar10 shows the aryl group of carbon numbers 6-20 
independently, respectively. R19-R36 show a hydrogen atom or the aryl group of carbon 
numbers 6-20 independently, respectively. D7 -D12 show the aryl group of the carbon 
numbers 6-20 independently replaced by the electron repelling group, respectively, or the 
condensation polycyclic group machine of carbon numbers 10-30. Here, Ar5 -Ar7, and FI19- 
R36 could be replaced independently, respectively, and they may be replaced by the amino 
group which has the alkyi group of carbon numbers 1 -10, the alkoxy group of carbon numbers 
1-10, the aryloxy group of carbon numbers 6-10, the aralkyi machine of carbon numbers 6-10, 
or the hydrocarbon group of carbon numbers 1 -20. ] White organic electroluminescent 
element according to claim 1 to 3 which came out and was chosen from the tris styryl arylene 
derivatives expressed and which makes it come at least to contain a kind. [Claim 11] White 
organic electroluminescent element according to claim 1 to 3 whose electronic transport 
capacity the direction of the luminous layer near a cathode side is size in the first luminous 
layer and the second luminous layer. [Claim 12] White organic electroluminescent element 
according to claim 1 to 3 whose thickness of the second luminous layer is more than the 
thickness of the first luminous layer. . . 
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DE TAILED DESCRIPTIO N 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Luminous efficiency of this invention is high in more detail about new 
white organic electroluminescent element, and it is related with the organic 
electroluminescent element which presents white luminescence excellent in luminescence 
stability. 
[0002] 

[Description of the Prior Art] For self- luminescence, visibility of electroluminescent element 
(EL element) is high, and since it is a perfect solid-state component, it has the feature of 
excelling in shock resistance. Therefore, various EL elements using inorganic or the organic 
compound are proposed, and utilization is tried now. Since an organic EL element can reduce 
applied voltage sharply among these elements, development of various material and elements 
Is furthered. Furthermore, It is effective also in lightweight -izing of display devices, such as a 
back light, a display, etc. which are used now. About the organic EL element which carries out 
white luminescence, although the indication of the following technology was made 
conventionally, there were the following troubles plentifully. For example, in the Europe public 
presentation patent No. 0390551 official report, in order to incorporate a carrier by tunneling 
pouring by accumulation of a carrier interface, the threshold-limit-value voltage for carrying 
out white luminescence exists, and since it is not white, a gradation display is not made to 
below the threshold limit value. In JP,3-230584,A, since it is mixed luminescence of the 
fluorescence object of a two color, it does not become good white, although white 
luminescence is presented in JP,2-220390,A applied -voltage 30V brightness 110 cd/m2 
it is - - a rate with high driver voltage luminous efficiency low In JP,4-51491,A, it is 
end-face luminescence structure and is unsuitable for the use as the whole field. 
[0003] 

[Problem(s) to be Solved by the Invention] While this invention is the basis of such a situation 
and maintaining the property of the conventional organic EL element, luminous efficiency is 
high, and it is made for the purpose of offering the organic EL element which presents white 
luminescence excellent in luminescence stability. 
[0004] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly that this 
invention persons should develop the white organic EL element which has high luminous 
efficiency and luminescence stability, the recombination field of an electron hole and an 
electron as an interface field of the first luminous layer and the second luminous layer The 
organic compound in the specific range from which the fluorescence peak wavelength of a 
solid state differs in the first luminous layer and each second luminous layer is made to 
contain. And by making a monostromatic contain at least the organic compound which was 
chosen from the first luminous layer, the second luminous layer, and other organic compound 
layers and which has the fluorescence peak wavelength in a solution state in the specific 
range While maintaining the property of the conventional organic EL element, luminous 
efficiency was high and it found out that the organic EL element which presents white 
luminescence excellent in luminescence stability was obtained, this invention is completed 
based on this knowledge. Namely, this invention is set to the organic electroluminescent 



element to which at least one side comes to pinch the organic compound layer which contains 
a luminous layer in inter-electrode [ of a transparent or translucent couple ] at least. The first 
luminous layer in which, as for this luminous layer, the fluorescence peak wavelength of a solid 
state contains 380nm or more organic compound it is [ organic compound ] less than 480nm, 
The second luminous layer in which the fluorescence peak wavelength of a solid state 
contains 480nm or more organic compound it is [ organic compound ] less than 580nm 
consists of a laminated structure by which the laminating was carried out one by one from the 
transparent -electrode or anode plate side. The fluorescence peak wavelength In a solution 
state and 580nm or more organic compound it is [ organic compound ] 650nm or less The 
white organic electroluminescent element characterized by making a monostromatic contain 
at 0.1 -10-mol % of a rate to the organic compound which was chosen from the first luminous 
layer of the above, the second luminous layer, and other organic compound layers, and which 
forms the layer at least is offered. 

[0005] The white organic EL element of this invention has the feature in the two-layer 
luminous layer of the first luminous layer and the second luminous layer. The organic 
compound 380nm or more less than (blue system) 480nm of whose fluorescence peak 
wavelengths of a solid state is 420nm or more less than 475nm preferably is used for this first 
luminous layer, and the organic compound 480nm or more less than (green system) 580nm of 
whose fluorescence peak wavelengths of a solid state is 490nm or more less than 560nm 
preferably is used for the second luminous layer at it. Furthermore, fluorescence peak 
wavelength in a solution state is preferably characterized by % and 580nm or more 650nm or 
less (red system) of 0.1 -10-mol making it contain at 0.5-5-mol % of a rate preferably at a 
monostromatic to the organic compound which forms the layer for 585nm or more organic 
compound which is 620nm or less chosen from the above-mentioned luminous layer and other 
organic compound layers at least. This 0.1 -10-mol % is a density range for not producing 
concentration quenching. In addition, in the fluorescence spectrum, the peak should just have 
at least one peak in each above-mentioned whole wavelength surface region in the compound 
which has more than one. 

[0006] The white light by the white organic EL element of this invention can be acquired by 
the superposition (namely, superposition of three-primary-colors luminescence of three kinds 
of above-mentioned organic compounds which has specific fluorescence peak wavelength) of 
luminescence from the first luminous layer of the above, the second luminous layer, and a 
mixed component. In addition, the CIE coordinate showed the definition of the white light to 
drawing 1 . Here, what satisfies the fluorescence conditions of the first luminous layer of the 
above in the organic compound which especially the organic compound used for the first 
luminous layer is not limited, for example, is indicated by JP,3-231970,A or the international 
public presentation patent WO 92/No. 05131 official report, the Japanese-Patent- 
Application- No. No. 170354 [ five to ] specification, and the Japanese-Patent-Application-No. 
No. 129438 [ five to ] specification is mentioned. What satisfies the fluorescence conditions of 
the first luminous layer of the above in the compound used for the combination of what fulfills 
the fluorescence conditions of the first luminous layer of the above indicated by JP,3- 
231970,A, the international public presentation patent WO 92/No. 05131 official report, and 
the Japanese-Patent-Application-No. No. 170345 [ five to ] specification as a desirable thing, 
and the suitable compound indicated by the Japanese-Patent-Application-No. No. 129438 
[ five to ] specification, and the hole-injection transporting bed mentioned further later can be 
mentioned. Next, as a compound which fulfills the fluorescence conditions of the first 
luminous layer of the above indicated by JP,3-231970,A and the international public 
presentation patent WO 92/No. 05131 official report, it is a general formula (I). 
[0007] 
[Formula 6] 

R ' ' 

^C-CH-Ar-CH=C< •••(!) 

[0008] R1 -R4 shows among [formula the pyridyl machine which is not replaced [ the aryloxy 



^groiip of the carbon numbers 6-18 which are not replaced / the cyclohexyl machine which is 
not replaced / the aromatic heterocycle formula machine which is not replaced / the aryl 
group of the carbon numbers 6-18 which are not replaced / a hydrogen atom, the alky! group 
of carbon numbers 1 -6, the alkoxy group of carbon numbers 1 -6, the aralkyi machine of 
carbon numbers 7-18, substitution, or /, substitution, or /, substitution, or /, substitution 
Here, a substituent shows the alky! group of carbon numbers 1 -6, the alkoxy group of carbon 
numbers 1 -6, the aralkyi machine of carbon numbers 7-18, the aryloxy group of carbon 
numbers 6-18, the acyl group of carbon numbers 1 -6, the acyloxy machine of carbon numbers. 
1 -6, a carboxyl group, a styryl machine, the aryl carbonyl group of carbon numbers 6-20, the 
aryloxy carbonyl group of carbon numbers 6-20, the alkoxy carbonyl group of carbon numbers 
1 -6, a vinyl group, the Ernie Reno carbonyl group, a carbamoyl group. Even if these 
substituents are single, plural is sufficient as them. Moreover, R1 -R4 Even if the same, it may 
differ mutually, and it is R1. R2 And R3 R4 It may combine with the basis replaced mutually 
and the six membered ring of the saturation which is not replaced [ the five membered ring of 
the saturation which is not replaced / substitution or / or an unsaturation substitution, or ] or 
an unsaturation may be formed. Ar expresses the arylene machine of the carbon numbers 6- 
20 which are not replaced [ substitution or ], and even if single substitution is carried out, it 
replaces them having **** moreover, a bonding site ORUTO and Para meta— 
- any are sufficient [ two or more ] In addition, the substituent is the same as the above. 
Moreover, the substituents of an arylene machine may join together and the six membered 
ring of the saturation which is not replaced [ the five membered ring of the saturation which is 
not replaced / substitution or / or an unsaturation, substitution, or ] or an unsaturation may 
be formed However, it is R1 -R4 when Ar is a non-replaced phenylene. It is chosen out of the 
naphthyl group which is not replaced [ the alkoxy group of carbon numbers 1 -6, the aralkyi 
machine of carbon numbers 7-18, substitution, or ], a biphenyl machine, a cyclohexyl machine, 
and an aryloxy group, respectively. ] The aromatic methylidyne compound, general formula (II) 
which are come out of and expressed 

A-Q-B ... Among (II) [formula, A and B show the monad excluding one hydrogen atom from the 
compound expressed with the above-mentioned general formula (I), respectively, and even if 
the same, they may differ. Moreover, Q shows the bivalent machine with which conjugated 
system is cut. ] The aromatic methylidyne compound and general formula [0009] which are 
come out of and expressed (III) 
[Formula 7] 

R 6 R 5 R « R 8 

II II 

A ^ — C - e - A ^ — Q ^— A C = C - A ^ . .(Ill) 

[0010] A1 shows among [formula the arylene machine or the bivalent aromatic heterocycle 
formula machine of carbon numbers 6-20 which is not replaced [ substitution or ]. Any of 
ORUTO, meta, and Para are sufficient as a joint position. A2 The aryl group or the monovalent 
aromatic heterocycle formula machine of carbon numbers 6-20 which is not replaced 
[ substitution or ] is shown. R5 And R6 The aryl group of the carbon numbers 6-20 which are 
not replaced [ a hydrogen atom, substitution, or ], a cyclohexyl machine, a monovalent 
aromatic heterocycle formula machine, the alkyi group of carbon numbers 1-10, the aralkyi 
machine of carbon numbers 7-20, or the alkoxy group of carbon numbers 1 -10 is shown, 
respectively. In addition, R5 and R6 You may differ, even if the same. Here, a substituent may 
be a phenyl group which it does not have or it has an alkyI group, an aryloxy group, amino 
groups, or these bases, and even if this substituent is single, plural is sufficient as it. R5 Each 
substituent is A1. It may join together, the five membered ring or six membered ring of 
saturation or an unsaturation may be formed, and it is R6 similarly. Each substituent is A2. It 
may join together and the five membered ring or six membered ring of saturation or an 
unsaturation may be formed. Moreover, 01 It is the same as the above. ] It comes out and the 
aromatic methylidyne compound expressed is mentioned. 

[0011] here -- R1 -R4 in a general formula (I) You may differ, even if the same like the 



above-mentioned. Respectively A hydrogen atom, tlie all<yl group of carbon numbers 1 - 6 (a 
methyl group, an ethyl group, n-propyl group, an isopropyl machine, n-butyl, an isobutyl 
machine, a sec-butyl, a tert-butyl, an isopentyl machine, t-pentyl machine, a neopentyl 
machine, iso hexyl machine), The alkoxy group of carbon numbers 1-6 (a methoxy machine, an 
ethoxy basis, a propoxy group, butoxy machine, etc.), The aralkyi machines (a benzyl, 
phenethyl machine, etc.) of carbon numbers 7-18, the aryl group of carbon numbers 6-18 (a 
phenyl group, a biphenyl machine, naphthyl group, etc.), A cyclohexyl machine, an aromatic 
heterocycle formula machine (a pyridyl machine, quinolyl machine), and the aryloxy groups (a 
phenoxy machine, a biphenyl oxy- basis, naphthyloxy machine, etc.) of carbon numbers 6-18 
are shown. 

[0012] Moreover, R1 -R4 What the substituent combined with these may be used. Namely, R1 
-R4 A substituent content phenyl group, a substituent content aralkyi machine, a substituent 
content cyclohexyl machine, a substituent content biphenyl machine, and a substituent 
content naphthyl group are shown, respectively. Here A substituent The alkyi group of carbon 
numbers 1 -6, the alkoxy group of carbon numbers 1 -6, the aralkyi machine of carbon numbers 
7-18, the aryloxy group of carbon numbers 6-18, the acyl group of carbon numbers 1-6, the 
acyloxy machine of carbon numbers 1 -6, a carboxyl group, a styryl machine. They are the aryl 
carbonyl group of carbon numbers 6-20, the aryloxy carbonyl group of carbon numbers 6-20, 
the alkoxy carbonyl group of carbon numbers 1 -6, a vinyl group, the Ernie Reno carbonyl 
group, a carbamoyl group, a phenyl group, a nitro group, a hydroxyl group, or a halogen atom. 
More than one may be replaced. Therefore, for example, a substituent content aralkyi machine 
An alkyI group substitution aralkyi machine (a methyl benzyl, methyl phenethyl machine, etc.). 
An alkoxy -group substitution aralkyi machine (a methoxybenzyl machine, ethoxy phenethyl 
machine, etc.). An aryloxy group substitution aralkyi machine (a phenoxy benzyl, naphthyloxy 
phenethyl machine, etc.). Phenyl group substitution aralkyi machines (phenyl phenethyl 
machine etc.) and the above-mentioned substituent content phenyl group An alky I group 
substitution phenyl group (a tolyl group, a dimethylphenyl machine, ethyl phenyl group, etc.). 
They are alkoxy -group substitution phenyl group (methoxypheny machine, ethoxy phenyl 
group, etc.) aryloxy group substitution phenyl groups (a phenoxyphenyl machine, naphthyloxy 
phenyl group, etc.) or a phenyl group substitution phenyl group (getting it blocked biphenylyl 
machine). Moreover, substituent content cyclohexyl machines are alkyI group substitution 
cyclohexyl machines (a methyl cyclohexyl machine, a dimethyl cyclohexyl machine, ethyl 
cyclohexyl machine, etc.), alkoxy -group substitution cyclohexyl machines (a methoxy 
cyclohexyl machine, ethoxy cyclohexyl machine, etc.) or an aryloxy group substitution 
cyclohexyl machine (a phenoxy cyclohexyl machine, naphthyloxy cyclohexyl machine), and a 
phenyl group substitution cyclohexyl machine (phenyl cyclohexyl machine). Substituent 
content naphthyl groups are alkyI group substitution naphthyl groups (a methyl naphthyl 
group, dimethyl naphthyl group, etc.), alkoxy-group substitution naphthyl groups (a methoxy 
naphthyl group, ethoxy naphthyl group, etc.) or an aryloxy group substitution naphthyl group (a 
phenoxy naphthyl group, naphthyloxy naphthyl group), and a phenyl group substitution 
naphthyl group (phenyl naphthyl group). 

[0013] above-mentioned R1 -R4 ****** -- the alkyI group of carbon numbers 1-6, an aryloxy 
group, a phenyl group, a naphthyl group, a biphenyl machine, and a cyclohexyl machine are 
desirable respectively among what was mentioned above Any which are not replaced 
[ substitution or ] are sufficient as these. Moreover, R1 -R4 Even if the same, it may differ 
mutually, and it is R1. R2 And R3 R4 It may combine with the basis replaced mutually and the 
six membered ring of the saturation which is not replaced [ the five membered ring of the 
saturation which is not replaced / substitution or / or an unsaturation substitution, or ] or an 
unsaturation may be formed. 

[0014] On the other hand, Ar in a general formula (I) expresses the arylene machine of the 
carbon numbers 6-20 which are not replaced [ substitution or ], are arylene machines, such 
as the phenylene group which is not replaced [ substitution or ], a biphenylene machine, p- 
Tell phenylene group, a naphthylene machine, a terphenylene machine, a naphthalene diyi 
machine, an anthracene diyI machine, a phenanthrene diyI machine, and a phenalene diyi 



'machine, and may be replaced also in no replacing. Moreover, the joint position of methylidyne 
(=C=CH-) of ORUTO, meta, and Para etc. is good anywhere. However, it is R1 -R4 when Ar is 
a non- replaced phenylene. It is chosen out of the naphthyl group which is not replaced [ the 
alkoxy group of carbon numbers 1 -6, the aralkyi machine of carbon numbers 7-18, 
substitution, or ], a biphenyl machine, a cyclohexyl machine, and an aryloxy group. A 
substltuent An alkyi group (a methyl group, an ethyl group, n- propyl group, an isopropyl 
machine, n-butyl, an isobutyl machine, a sec-butyl, t-butyl, an isopentyl machine, t-pentyl 
machine, a neopentyl machine, iso hexyl machine, etc.). An alkoxy group (a methoxy machine, 
an ethoxy basis, a propoxy group, an isopropoxy group, a butyloxy machine, an isobutyloxy 
machine, a sec-butyloxy machine, t-butyloxy machine, an isopentyloxy machine, t-pentyloxy 
machine), Aryloxy groups (a phenoxy machine, naphthyloxy machine, etc.), an acyl group (a 
formyl machine, an acetyl group, a propionyl machine, butyryl machine, etc.), An acyloxy 
machine, an aralkyi machine (a benzyl, phenethyl machine, etc.). It is a phenyl group, a 
hydroxyl group, a carboxyl group, the Ernie Reno carbonyl group, a carbamoyl group, an 
aryloxy carbonyl group, a methoxycarbonyl group, an ethoxycarbonyl machine, a 
butoxycarbonyl machine, a nitro group, and a halogen atom, and more than one may be 
replaced also in single substitution. 

[0015] The methylidyne aromatic compound expressed with the aforementioned general 
formula (I) has two methylidyne (=C=CH-) machines, and the combination of a combination 
[ four kinds of ], i.e., SHISU-SHISU, transformer-SHISU, and SHISU-transformer and a 
transformer-transformer is in 1 molecule with the geometrical isomerism of this methylidyne 
machine. The first luminous layer in the EL element of this invention may be which those 
things, and what the geometrical isomer mixed is sufficient as it. It is the thing of a 
transformer object altogether especially preferably. Moreover, it may join together between 
substituents and the above-mentioned substituent may form the five membered ring or six 
membered ring of the saturation which is not replaced [ substitution and ] or an unsaturation. 
[0016] A and B in a general formula (II) show the monad excluding one hydrogen atom from 
the compound expressed with the above-mentioned general formula (I), respectively, and even 
if the same, they may differ. Here, Q in a general formula (II) shows the bivalent machine with 
which conjugated system is cut. Here, conjugate contains what depends on the un-existing- 
locally nature of a pi electron, and is depended on conjugated double bond, an unpaired 
electron, or a lone -pair electrons. As an example of Q, it is [0017], 
[Formula 8] 
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[0018] ************. Thus, the reason using the bivalent basis which cuts conjugated 
system is for making it EL luminescent color obtained when A or B (namely, compound of a 
general formula (I)) shown above is independently used as an organic EL element of this 
invention, and EL luminescent color obtained when the compound expressed with a general ' 
formula (II) is used as an organic EL element of this invention not change. That is, it is for 
making it short wavelength -ization or not form [ of the first luminous layer expressed with a 
general formula (I) or a general formula (II) ] long wavelength. Moreover, if it connects with the 
bivalent machine with which conjugated system is cut, it can check going up, a uniform pinhole 
free-lancer's microcrystal or amorphous nature thin film can be obtained, and the glass 
transition temperature (Tg) will raise luminescence homogeneity. Furthermore, composition or 
refining is equipped with the advantage made easily, without EL luminescence forming long 
wavelength by having joined together with the bivalent machine with which conjugated system 
is cut. 

[0019] Moreover, A1 in a general formula (III) The arylene machine of the carbon numbers 6- 
20 which are not replaced [ substitution or ] or a bivalent aromatic heterocycle formula 
machine, and A2 The aryl groups (the phenyl group, the biphenyl machine, naphthyl group, 
etc.) or the monovalent aromatic heterocycle formula machine of carbon numbers 6-20 which 
is not replaced [ substitution or ] is shown. R5 And R6 They are the aryl group of the carbon 
numbers 6-20 which are not replaced [ a hydrogen atom, substitution, or ], a cyclohexyl 
machine, a monovalent aromatic heterocycle formula machine, and the alkyi group () of carbon 
numbers 1-10, respectively. [ a methyl group, an ethyl group, n- propyl group, an isopropyl 
machine, n-butyl an isobutyl machine, ] [ sec ] - Butyl, Tert-Butyl, Isopentyl Machine, T- 
Pentyl Machine, Neopentyt Machine, Iso Hexyl Machine, Etc., The aralkyi machines (a benzyl, 
phenethyl machine, etc.) of carbon numbers 7-20 or the alkoxy groups (a methoxy machine, 
an ethoxy basis, a propoxy group, butoxy machine, etc.) of carbon numbers 1 -10 are shown. In 
addition. R5 and R6 You may differ, even if the same. Here, a substituent may be a phenyl 
group which it does not have or it has an alkyI group, an aryloxy group, amino groups, or these 
bases, and even if this substituent is single, plural is sufficient as it. R5 Each substituent is 
A1. It may join together, the five membered ring or six membered ring of saturation or an 
unsaturation may be formed, and It is R6 similarly. Each substituent is A2. It may join together 
and the five membered ring or six membered ring of saturation or an unsaturation may be 
formed. Moreover, Q expresses the bivalent machine with which conjugate is cut like the 
above, furthermore this A1 Any of ORUTO, meta, and Para are sufficient as 
combination. Furthermore, in this invention, the organic compound expressed with a general 
formula (I), an above-mentioned general formula (II), or an above-mentioned general formula 
(III) needs to be the compound which presents luminescence of the purple-blue in a CIE 
chromaticity coordinate, ****, blue, copper rust, or bluish green. Specifically, it is [0020]. 
[Formula 9] 
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[Formula 10] 

C H 



C H 

i-Pr : V y a Jfil T 0 fil 



^C = CH-<^CH = C^ 
C H / ^ C H , 

C H J 



^C = CH 




C = C H 




C H = C 



^C = CH-T5if5, ^ 

/ijy iyiyL.cH = c ^ 



[0022] 

[Formula 11] 
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[Formula 12] 
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[Formula 13] 
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[Formula 14] 
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[Formula 15] 
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[Formula 16] 
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[0030] It is ****. As other organic compounds, it is [0031], 
[Formula 19] 




[0032] **** is also mentioned. Moreover, as a compound which fulfills the fluorescence 
conditions of the first luminous layer of the above indicated by the Japanese - Patent - 
Application -No. No. 170354 [ five to ] specification, it is general formula (XI) [0033]. 
[Formula 20] 




[0034] R37-R48 show a hydrogen atom or the alkyi group of carbon numbers 1 -6 
independently among [formula, respectively. However, at least one of R37-R48 is the alky I 
group of carbon numbers 1 -6. Moreover, it may join together mutually and R38, R39 and R40, 
R41 and R44, and R45, R46 and R47 may form the five membered ring or six membered ring of 
saturation or an unsaturation. X and Y show independently the aryl group of the carbon 
numbers 6-20 which are not replaced [ substitution or ], respectively. X and Y may combine 
with a substituent and may form the five membered ring or six membered ring of the 
saturation which is not replaced [ substitution or ] or an unsaturation. Here, as a substituent, 
the alkyI group of carbon numbers 1 -6, the alkoxy group of carbon numbers 1 -6, the aryloxy 
group of carbon numbers 6-18, a phenyl group, the amino group, a cyano group, a nitro group, 
a hydroxyl group, or a halogen atom is shown. Two or more these substituents may be 
replaced even if single. ] It can come out and the styryl compound of the terphenylene 
derivative expressed can be mentioned. 

[0035] Here, in a general formula (XI), R37-R48 show the alkyI group of the carbon numbers 
1 -6, such as a hydrogen atom or a methyl group, an ethyl group, n- propyl group, an isopropyl 
machine, n-butyl, an isobutyl machine, a sec-butyl, t-butyl, an isopentyl machine, t-pentyl 
machine, a neopentyl machine, n-hexyl machine, and an iso hexyl machine, independently, 
respectively. However, at least one of R37-R48 is the alkyI group of carbon numbers 1 -6, and 
especially its methyl group or ethyl group is desirable. Moreover, it may join together mutually 
and R38, R39 and R40, R41 and R44, and R45, R46 and R47 may form the six membered ring 
of the five membered ring of saturation or an unsaturation, saturation, or an unsaturation. As 
an example of the styryl compound which has the five membered ring or six membered ring of 
saturation or an unsaturation, when R38, R39, and R46 and R47 form a saturation five 
membered ring, it is [0036]. 
[Formula 21] 




[0037] It is [0038], when **** is mentioned and it forms a saturation six membered ring by 
R46 and R47. 
[Formula 22] 
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[0039] **** is mentioned X and Y show independently aryl groups of carbon numbers 6-20, 
such as the phenyl group which is not replaced [ substitution or ], a naphthyl group, a biphenyl 
machine, a terphenyl machine, an ANTORARIRU machine, a phenan tolyl group, a pyrenyl 
machine, and a peri RENIRU machine, respectively. Here as a substituent For example, the 
alkyi group of the carbon numbers 1 -6, such as a methyl group, an ethyl group, n-propyl 
group, an isopropyl machine, n-butyl, an isobutyl machine, a sec-butyl, t-butyl, an isopentyl 
machine, t-pentyl machine, a neopentyl machine, n-hexyl machine, and an iso hexyl machine 
The alkoxy group of the carbon numbers 1 -6, such as a methoxy machine, an ethoxy basis, n- 
propoxy group, an isopropoxy group, n-butyloxy machine, an isobutyloxy machine, a sec- 
butyloxy machine, an isopentyloxy machine, a t-pentyloxy machine, and an n-hexyloxy 
machine The aryloxy group of carbon numbers 6-18, a phenyl group, the amino group, a cyano 
group, a nitro group and hydroxy! groups, such as a phenoxy machine and a naphthyloxy 
machine, or a halogen atom is mentioned. Two or more these substituents may be replaced 
even if single. Moreover, X and Y may combine with a substituent and may form the six 
membered ring of the five membered ring of the saturation which is not replaced [ substitution 
or ] or an unsaturation, saturation, or an unsaturation. As an example of the styryl compound 
which has the five membered ring or six membered ring of saturation or an unsaturation, when 
X and Y form a saturation five membered ring, it is [0040]. 
[Formula 23] 




[0041] It is [0042], when **** is mentioned and X and Y carry out saturation six membered 
ring formation. 
[Formula 24] 




[0043] **** is mentioned. 

[0044] The styryl compound expressed with the above-mentioned general formula (XI) can be 
manufactured by various well-known methods. Specifically, the following two methods are 
mentioned. 

Method 1 general formula (a) 
[0045] 

[Formula 25] 
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[0046] R shows the alkyi group or phenyl group of carbon numbers 1 -4 among [formula, and 
R37-R48 are the same as the above. ] The phosphonate come out of and expressed, and a 
general formula (b) 
[0047] 

[Formula 26] 

> c = 0 - ( b > 

[0048] X and Y are the same as the above among [formula. ] It is compoundable by the 
method (a Wittig reaction or Wittig- Horner reaction) of coming out and condensing the 
carbonyl compound expressed under base existence. 
Method 2 general formula (c) 
[0049] 

[Formula 27] 
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[0050] R37-R48 are the same as the above among [formula. ] The dialdehyde compound and 

general formula (d) which are come out of and expressed 

[0051] 

[Formula 28] 
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[0052] R, X, and Y are the same as the above among [formula. ] It is compoundable by the 
method (a Wittig reaction or Wittig- Horner reaction) of coming out and condensing the 
phosphonate expressed under base existence. 

[0053] As a reaction solvent used by this composition, a hydrocarbon, alcohols, and ether are 
desirable. Specifically, methanol; ethanol; isopropanol; butanol; 2-methoxyethanol;1, 2- 
dimethoxyethane; screw (2-methoxy ethyl) ether; dioxane; tetrahydrofuran; toluene; xylene; 
dimethyl sulfoxide; N.N-dimethylformamide;N-methyl pyrrolidone;1, and 3-dimethyl-2- 
imidazolidinone etc. is mentioned. Especially, a tetrahydrofuran and dimethyl sulfoxide are 
suitable. Moreover, as a condensing agent, a sodium hydroxide, a potassium hydroxide, a 
sodium amide, a sodium hydride, n-butyl lithium, a sodium methylate, potassium -t-butoxide, 
etc. are desirable, and n-butyl lithium and potassium-t-butoxide are especially desirable. 
Although reaction temperature changes with kinds of reaction raw material to be used etc. 
and cannot be defined uniquely, it can usually specify the large area to 0 degree C - about 
100 degrees C. It is the range of 0 degree C - a room temperature especially preferably. 
[0054] Although example [ of the above-mentioned styryl compound used for below by this 
invention ] (1) - (26) is mentioned, this invention is not limited to them. 
[0055] 
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[0060] On the other hand, about the organic compound which is used for the second luminous 
layer and whose fluorescence peak wavelength of a solid state is 480nm or more less than 
580nm, the coumarin derivative used as laser coloring matter which especially a limit does not 
have, for example, is indicated by the Europe public presentation patent No. 0281381 official 
report is mentioned. Specifically, it is [0061]. 
[Formula 34] 
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[0062] It is ****. Furthermore, what satisfies the fluorescence conditions of the second 
luminous layer of the above in the organic compound indicated by JP,3-231970,A or the 
Japanese-Patent-Application-No. No. 279304 [ two to ] specification is mentioned. 
Furthermore, the metal complex of 8-hydroxyquinoline or its derivative can be mentioned as a 
desirable thing. Specifically, it is a metal chelate oxy-NOIDO compound containing the chelate 
of an oxine (generally an eight quinolinol or 8-hydroxyquinoline). Such a compound shows a 
high level performance and is easily fabricated by the thin film gestalt. The example of an oxy- 
NOIDO compound fills the following structure expression. 
[0063] 

[Formula 35] 
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[0064] Mt expresses a metal among [formula, n is the integer of 1 -3, and the atom which 
needs Z In order the position is independent in each and to complete at least two or more 
fused aromatic rings is shown. ] Here, the metal expressed with Mt can be used as the 
monovalence and a bivalent or trivalent metal, and are earth metals, such as alkaline earth 
metal, such as alkali metal, such as a lithium, sodium, or a potassium, magnesium, or calcium, 
boron, or aluminum. Each the monovalence and the bivalent or trivalent metal which are 
known as it is generally a useful chelate compound can be used. 

[0065] Moreover, Z shows the atom in which the heterocycle which one side of at least two 
or more fused aromatic rings becomes from an azole or an azine is made to form. Here, if 
required, it Is possible to add the ring from which others differ to the above-mentioned fused 
aromatic ring. Moreover, in order to avoid adding a ******** molecule, with no improvement 
on a function, as for the number of the atoms shown by Z, maintaining or less to 18 is 
desirable. 

[0066] Furthermore, if a chelation oxy-NOIDO compound is illustrated concretely Tris 
Aluminum, a screw (Eight quinolinol) Magnesium, a screw (Eight quinolinol) Zinc, a screw (Eight 
quinolinol) Zinc, a screw (2-methyl-eight quinolinol) Zinc, a screw (Benzo-8-quinolinol) (2- 
methyl-8-quinolilato)aluminumoxide, a tris (eight quinolinol) indium, tris (5-methyl-eight 
quinolinol) aluminum, an eight-quinolinol lithium, a tris (5-chloro-eight quinolinol) gallium, tris A 
gallium, a screw (2-methyl-eight quinolinol) Calcium, 5, 7-dichloro-eight-quinolinol aluminum, 
tris (5, 7-dibromo-8-hydroxy quinolinol) aluminum, tris (7-propyl-eight quinolinol) aluminum, a 
screw (5-chloro-eight quinolinol) (Eight quinolinol) There are beryllium, screw (2-methyl-eight 
quinolinol) beryllium, etc. 

[0067] In the white organic EL element of this invention, it is desirable to make [ as which it 
was chosen from the stilbene derivative indicated by the first luminous layer of the above 
and/or the second luminous layer at the Japanese- Patent-Application- No. No. 129438 / five 
to / specification, the JISUCHIRIRU arylene derivative, and the tris styryl arylene derivative ] 
a kind contain at least. This stilbene derivative is a compound which has at least two aromatic 
rings, combines these aromatic rings by the vinyl group or the replaced vinyl group, and is 
constituted, and has an electron repelling group in either the above-mentioned aromatic ring 



or a vinyl group. A JISUCHIRIRU arylene derivative is a compound which two aromatic rings 
combine with one arylene machine through a vinyl group or a substitution vinyl group, and has 
an electron repelling group. A tris styryl arylene derivative is a compound which three 
aromatic rings combine with one trivalent aromatic ring machine through a vinyl group or a 
substitution vinyl group, and has an electron repelling group. In the aforementioned derivative 
which has an electron repelling group in a molecule skeleton, this electron repelling group 
shows the amino group which has the alkoxy group of carbon numbers 1-10, the aryloxy group 
of carbon numbers 6-10, and the hydrocarbon group of carbon numbers 1 -30 preferably. In 
the above-mentioned derivative, especially a desirable thing is a compound expressed with 
following general formula (IV) - (X), (IV) and (V) express a stilbene derivative, (VI), and (VII) a 
JISUCHIRIRU arylene derivative, and - (VIII) (X) expresses a tris styryl arylene derivative. 
[0068] 

[Formula 36] 
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[0069] Arl shows the aryl group of carbon numbers 6-20 among [formula. R7 -R10 show a 
hydrogen atom or the aryl group of carbon numbers 6-20 independently, respectively. D1 -D3 
The aryl group of the carbon numbers 6-20 independently replaced by the electron repelling 
group, respectively or the condensation polycyclic group machine of carbon numbers 10-30 is 
shown. Here, Ar1 and R7 -RIO could be replaced independently, respectively, and they may 
be replaced by the amino group which has the alkyi group of carbon numbers 1-10, the alkoxy 
group of carbon numbers 1-10, the aryloxy group of carbon numbers 6-10, the aralkyi 
machine of carbon numbers 6-10, or the hydrocarbon group of carbon numbers 1 -20. 
Moreover, this substituent may join together mutually and may form the five membered ring or 
six membered ring of saturation or an unsaturation. ] 
[0070] 

[Formula 37] 
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[0071] Among [formula, Ar2 and Ar3 show the arylene machine of carbon numbers 6-20 
independently, respectively, and Ar4 shows the aryl group of carbon numbers 6-20. R11 -R18 
show a hydrogen atom or the aryl group of carbon numbers 6-20 independently, respectively. 
Here, Ar2 -Ar4, and R11 -R18 could be replaced independently, respectively, and they may be 
replaced by the amino group which has the alkyI group of carbon numbers 1-10, the alkoxy 
group of carbon numbers 1-10, the aryloxy group of carbon numbers 6-10, the aralkyi 
machine of carbon numbers 6-10, or the hydrocarbon group of carbon numbers 1 -20. 
l\/loreover, these substituents may join together mutually and may form the five membered ring 
or six membered ring of saturation or an unsaturation. D4 -D6 The aryl group of the carbon 
numbers 6-20 independently replaced by the electron repelling group, respectively or the 
condensation polycyclic group machine of carbon numbers 10-30 is shown. ] 
[0072] 

[Formula 38] 
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[0073] Among [formula, Ar5 -Ar7 shows the trivalent aromatic ring machine of carbon 
numbers 6-24 independently, respectively, and Ar8 -Ar10 shows the aryl group of carbon 
numbers 6-20 independently, respectively. R19-R36 show a hydrogen atom or the aryl group 
of carbon numbers 6-20 independently, respectively. D7 -D12 show the aryl group of the 
carbon numbers 6-20 independently replaced by the electron repelling group, respectively, or 
the condensation polycyclic group machine of carbon numbers 10-30. Here, Ar5 -Ar7, and 
R19-R36 could be replaced independently, respectively, and they may be replaced by the 
amino group which has the alkyi group of carbon numbers 1-10, the alkoxy group of carbon 
numbers 1-10, the aralkyi machine of carbon numbers 6-10, the arylated-alkyi machine of 
carbon numbers 6-10, or the hydrocarbon group of carbon numbers 1 -20. Moreover, these 
substituents may join together mutually and may form the five membered ring or six 
membered ring of saturation or an unsaturation. ] The above-mentioned general formula (IV) 
As an aryl group in - (X), a phenyl group, a biphenylyl machine, a naphthyl group, a pyrenyl 
machine, a TAFENIRUIRU machine, an anthranil, a tolyl group, a xylyl group, a stilbenyl 
machine, a thienyl group, a BICHIENIRU machine, a thiophene machine, a bithiophene machine, 
a TACHIOFEN machine, etc. are mentioned preferably. As an arylene machine, a phenylene 
group, a biphenylene machine, a naphthylene machine, an anthra NIREN machine, a 
terphenyiene machine, a pyrenylene machine, a still BENIREN machine, a thienylene machine, 
a BICHIENIREN machine, etc. are mentioned preferably. A trivalent aromatic ring machine is 
[0074] preferably. 
[Formula 39] 




[0075] Moreover, as an aryloxy group which is the above-mentioned 

substituent, a phenyloxy machine, a biphenyl oxy-basis, a naphthyloxy machine, an anthranil 
oxy-basis, a terphenyl oxy-basis, a pyrenyl oxy-basis, etc. are mentioned, and a methyl group, 
an ethyl group, an isopropyl machine, a TASHARU butyl, a pentyl machine, a hexyl machine, 
etc. are mentioned as an alkyi group. As an alkoxy group, a methoxy machine, an ethoxy basis, 
an isopropoxy group, a TASHARU butoxy machine, a pentyloxy machine, etc. are mentioned, 
and a dimethylamino machine, a diethylamino machine, a diphenylamino machine, a phenyl 
ethylamino machine, a phenyl methylamino machine, a ditolylamino machine, an ethyl 
phenylamino machine, the phenyl naphthyl amino group, the phenyl biphenyl amino group, etc. 
are mentioned as an amino group which has a hydrocarbon group. The aforementioned general 
formula (IV) D1 -D12 in - (X) are the aryl group of the carbon numbers 1 -20 replaced by the 
electron repelling group, or the condensation polycyclic group machine of carbon numbers 10- 
30. Here, with an electron repelling group, the amino group which has the alkoxy group of 
carbon numbers 1-10, the aryloxy group of carbon numbers 6-20, and the hydrocarbon group 
of carbon numbers 1 -30 preferably is mentioned, and the amino group which has the 
hydrocarbon group of carbon numbers 1 -30 preferably especially is mentioned. As this amino 
group, it is a general formula (XII) [0076]. 
[Formula 40] 



[0077] Among [formula, the aryl group of carbon numbers 6-20, the alkyI group of carbon 
numbers 1 -10, or the aralkyi machine of carbon numbers 6-20 may be shown independently, 
respectively, it may join together mutually, and XI and X2 may form the cyclic structure of 
saturation or an unsaturation. XI and X2 **** -- the alky! group of carbon numbers 1-10, the 
aralkyi machine of carbon numbers 7-10, the aryloxy group of carbon numbers 6-10, or the 
alkoxy group of carbon numbers 6-10 may replace [ moreover, ] Furthermore, XI as an aryl 
group replaced by the amino group expressed with a general formula (XII) X2 You may become 
the nitrogen -containing aromatic ring machine united [ each other ]. ] It comes out and what 
is expressed is mentioned. As the above-mentioned electron repelling group, for example 
Aryloxy groups, such as a phenyloxy machine, a biphenyl oxy-basis, a naphthyloxy machine, an 
anthranil oxy-basis, and a terphenyl yloxy machine, Alkoxy groups, such as a methoxy 
machine, an ethoxy basis, an isopropoxy group, a TASHARU butyloxy machine, and a 
pentyloxy machine, A dimethylamino machine, a diethylamino machine, a diphenylamino 
machine, The amino group which has hydrocarbon groups, such as a phenyl methylamino 
machine, a phenyl ethylamino machine, a phenylmethyl ethylamino machine, a ditolylamino 
machine, an ethyl phenylamino machine, a phenyl naphthyl amino group, and a phenyl biphenyl 
ylamino machine, is mentioned. Moreover, as an example of D1 -D12, it is [0078]. 
[Formula 41] 
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[0082] **** is mentioned. The above-mentioned general formula (IV) As an example of a 
compound expressed with - (X), it is [0083]. 
[Formula 45] 
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[Formula 53] 
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[0092] **** can be mentioned. 

[0093] In the white organic EL element of this invention, the thing as which the fluorescence 
peak wavelength in a solution state was chosen from the first luminous layer of the above, the 
second luminous layer, and other organic compound layers in 580nm or more organic 
compound it is [ organic compound ] 650nm or less and which is made for a monostromatic to 
contain at least is required. As this organic compound, that the peak wavelength in a solution 
state should just be 580nm or more 650nm or less, although there is especially no limit, the 
dicyanomethylene pyran derivative used as red start laser coloring matter indicated by the 
Europe public presentation patent No, 0281381 official report, for example, a 
dicyanomethylene thiopyran derivative, a fluorescein derivative, a perylene derivative, etc. are 
mentioned. Specifically, It is [0094]. 
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[0095] **** is mentioned. It is required that these organic compounds make it contain at 0.5- 
5-mol % of a rate preferably to the organic compound which forms a layer 0.1 -10-mol%. These 
0.1 - 10% is a density range for not producing concentration quenching. 
[0096] Except the composition of a luminous layer, the composition of the white organic EL 
element of this invention is not limited, and can take arbitrary element composition. 
Concretely, each composition of an organic EL element which consists of an anode plate / 
hole -injection transporting bed / luminous layer / an electron -injection transporting bed / 
cathode is explained. 

[0097] As for the white organic EL element of this invention, forming on a support substrate is 
desirable. As for the support substrate used, what has transparency is desirable, and, 
generally they are glass, transparent plastics, a quartz, etc. What makes electrode material 
the large (4eV or more) metal, the alloy, the electrical conductivity compounds, and such 
mixture of a work function as an anode plate in the white organic EL element of this invention 
is used preferably. As an example of such electrode material, a transparent material or 
translucent material with the dielectric, such as metals, such as Au, Cul, ITO and Sn02, and 
ZnO, are mentioned. This anode plate can produce these pole matter by making a thin film 
form by methods, such as vacuum evaporationo and sputtering. When taking out luminescence 
from this electrode, it is desirable to make permeability larger than 10%, and below hundreds 
ofohms / ** oi the sheet resistance as an electrode are desirable. Although thickness is 
furthermore based also on material, lOnm - 1 micrometer is usually preferably chosen in 10- 
200nm. 

[0098] What, on the other hand, makes electrode material the small (4eV or less) metal, the 
alloy, the electrical conductivity compounds, and such mixture of a work function as cathode 
is used. As an example of such electrode material, a sodium and sodium-potassium alloy, 
magnesium, a lithium, magnesium / copper mixture, aluminum/(aluminum 203), an indium, the 
rare earth metal, etc. are mentioned. This cathode can produce such electrode material by 
making a thin film form by methods, such as vacuum evaporationo and sputtering. Moreover, 
below hundreds ofohms / ** of the sheet resistance as an electrode are desirable, and lOnm 
- 1 micrometer of thickness is usually preferably chosen in 50-200nm. In addition, in this EL 
element, in order that it may penetrate luminescence that either this anode plate or cathode 
is transparent or translucent, the drawing efficiency of luminescence is well convenient. 
[0099] The luminous layer in this EL element has the laminated structure by which consisted 
of the first luminous layer of the above, and the second luminous layer, and the laminating was 
carried out one by one to the order of the first luminous layer and the second luminous layer 
from the transparent -electrode or anode plate side. It is more desirable than a luminous layer 
with the far luminous layer especially near a cathode side that electronic transport capacity is 
size. Main luminescence arises in two luminous layer interfaces, the energy of luminescence 
here or an excitation state is used, the organic compound whose fluorescence peak in a liquid 



from' a tranisparent electrode. When the order of a laminating of the first luminous layer and 
the second luminous layer becomes reverse, luminescence of the first luminous layer is 
absorbed by the second luminous layer, and good white is no longer obtained. Since the 
fluorescence peak in a liquid state is a long wavelength component, 580nm or more organic 
compound it is [ organic compound 1 650nm or less is not absorbed by other components, and 
it may make what layer of an organic compound layer contain it on luminescence wavelength. 
And the second luminous layer can choose [ preferably ] the thickness of a luminous layer 
according to a situation suitably in this range that what is necessary is just more than the 
thickness of the first. luminous layer. Although the formation method of the above-mentioned 
luminous layer can be formed by not being limited, for example, thin- film -izing by well-known 
methods, such as a vacuum deposition, the spin coat method, the cast method, and the LB 
method, it is desirable that it is especially a molecule deposition film. Here, molecule 
deposition films are the thin film which self-possessed was carried out and was formed from 
the gaseous -phase state of this compound, and a film which the solid state was carried out 
and was formed from the solution state or liquid phase state of this compound, and this 
molecule deposition film can usually be classified by the difference of condensation structure 
and higher order structure, and the functional difference resulting from it with the thin film 
(molecule built up film) formed by the LB method. 

[0100] Thus, the luminous layer in this invention offers the place of the reunion of the 
transportation function, electron, and electron hole to which the charge (an electron and 
electron hole) which can pour in an electron hole from an anode plate or a hole-injection 
transporting bed at the time of electric-field impression, and can pour an electron Into it from 
cathode or an electron -injection transporting bed, and which pouring-functioned and was 
poured in is moved by the force of electric field, and has the luminescence function to tie this 
to luminescence etc. The luminous layer of this invention is a layer which emits light in the 
light. In addition, an electron hole Is poured in, an electron is poured in with easy, and there 
may be a difference in easy. Moreover, it is desirable to move either although size may be in 
the transportation function in which it is expressed with an electron hole and the degree of 
electron transfer. Furthermore, the luminescent material used by this invention may emit light 
In response to supply of the excitation state by the charge recombined in other organic 
compound layers. Next, it is more desirable to use for improvement in luminescent ability, 
although the hole- injection transporting bed in the EL element of this invention was not 
necessarily required for this element. As this hole -injection transporting bed, the material 
which conveys an electron hole to a luminous layer by low electric field more is desirable, and 
the mobility of an electron hole is 104-106 further. If it is 10-6cm2 / bolt, and a second at 
least in the electric field of a bolt/cm, in addition, it is desirable. For example, in ****** 
material, arbitrary things can be conventionally chosen and used out of what is commonly 
used as a charge pouring transportation material of an electron hole, or the well-known thing 
used for the hole-injection transporting bed of an EL element. 

[0101] As a hole-injection transporting bed, for example A triazole derivative (references, 
such as a U.S. Pat. No. 3,112,197 specification), An OKISA diazole derivative (references, such 
as the 3,189,447th number specification of the U.S. patent), An imidazole derivative 
(references, such as J P,37- 16096,8), the poly aryl alkane derivative (the [ U.S. patent ] -- 
3,615,402) a number specification this 3,820,989 a number specification -- this 3,542,544 
References, such as a number specification, JP,45-555,B, a 51 -10983 official report, JP,51 - 
93224,A, a 55-17105 official report, a 56-4148 official report, a 55-108667 official report, a 
55-156953 official report, and a 56-36656 official report, A pyrazoline derivative and a 
pyrazolone derivative (the [ U.S. patent ] 3,180,729) a number specification -- this 
4,278,746 A number specification, JP,55-88064,A, a 55-88065 official report, a 49-105537 
official report, a 55-51086 official report, a 56-80051 official report, a 56-88141 official report, 
a 57-45545 official report, a 54-112637 official report, References, such as a 55-74546 
official report, A phenylenediamine derivative (references, such as the 3,615,404th number 
specification of the U.S. patent, JP,51 -10105,B, a 46-3712 official report, a 47-25336 official 



arylamine derivative (the [ U.S. patent ] -- 3,567,450) a number specification tiiis 3,180,703 
a number specification this 3,240,597 a number specification this 3,658,520 a number 
specification this 4,232,103 a number specification this 4,175,961 a number specification 

said 4,012,376 A number specification, JP,49-35702,B, a 39-27577 official report, 
JP,55-144250,A, a 56-119132 official report, a 56-22437 official report, and West German 
patent 1,1 10,518th References, such as a number specification An amino substitution 
chalcone derivative (references, such as a U.S. Pat. No. 3,526,501 specification). An oxazole 
derivative (thing given in the 3,257,203rd number specification of the U.S. patent etc.), A styryl 
anthracene derivative (references, such as JP,56-46234,A), full -- me -- non a derivative 
(references, such as JP,54-1 10837,A) a hydrazone derivative (the [ U.S. patent ] 
3,717,462) References, such as a number specification, JP,54-59143,A, a 55-52063 official 
report, a 55-52064 official report, a 55-46760 official report, a 55-85495 official report, a 57- 
11350 official report, a 57-148749 official report, and JP,2-311591,A, A stilbene derivative 
JP,61-210363,A, a 61-228451 official report, a 61-14642 official report, a 61-72255 official 
report, a 62-47646 official report, a 62-36674 official report, a 62-10652 official report, and a 
62-30255 official report References, such as a 60-93445 official report, a 60-94462 official 
report, a 60-174749 official report, and a 60-175052 official report, etc. can be mentioned. 
Furthermore, a silazane derivative (U.S. Pat. No. 4950950 specification), a polysilane system 
(JP,2-204996,A), an aniline system copolymer (JP,2-282263,A) and the conductive polymer 
oligomer shown on the Japanese-Patent-Application-No. No. 211399 [ one to ] specifications, 
especially thiophene oligomer, etc. are mentioned. 

[0102] In this invention, although these compounds can be used as a material of a hole- 
injection transporting bed The porphyrin compound shown below (Thing given in JP,63- 
2956965,A etc.) And an aromatic tertiary -amine compound and a styryl amine compound (the 
[ U.S. patent ] -- 4,127,412) A number specification, JP,53-27033,A, a 54-58445 official 
report, a 54-149634 official report, a 54-64299 official report, a 55-79450 official report, a 55- 
144250 official report, a 56-1 19132 official report, a 61 -295558 official report, It is desirable 
references, such as a 61 -98353 official report and a 63-295695 official report, and to use this 
aromatic tertiary-amine compound especially. 

[0103] As an example of representation of this porphyrin compound Porphin; 1, 10, 15, 20- 
tetrapod phenyl-21H, 23H-porphin copper (ll);1, 10 and 15, 20-tetrapod phenyl 21 H, 23H- 
porphin zinc (ll);5, 10 and 15, 20-tetrakis (pentafluorophenyl)-21H, and 23H-porphin; Silicon 
phthalocyanlne oxide; Aluminum phthalocyanine chloride; A phthalocyanine ; (Non-metal) 
Dilithium phthalocyanine; copper tetramethyl phthalocyanine; -- copper- phthalocyanine; -- 
chromium phthalocyanine; -- zinc phthalocyanine; -- lead phthalocyanine; -- titanium 
phthalocyanine oxide; - - magnesium phthalocyanine; - - a copper octamethyl phthalocyanine 
etc. is mentioned moreover, as an example of representation of this aromatic tertiary-amine 
compound and a styryl amine compound N, N, N', and N' - tetrapod phenyl -4 and 4' - diamine 
phenyl;N and N' - diphenyl-N and N' - Jl (3-methylphenyl) -4 and 4' - diamine biphenyl 
(TPDA);2 and 2-screw (4-G p-tolylamino phenyl) propane;1 1 -screw (4-G p-tolylamino 
phenyl) cyclohexane; N, N, N', and N' - -the - tetrapod-p-tolyl -4 and 4'-diamino 
biphenyl;1 -- a 1 -screw (4-G p-tolylamino phenyl)-4-phenylcyclohexane; screw 
Phenylmethane; (4-dimethylamino-2-methylphenyl) A screw (4-G p-tolylamino phenyl) 
phenylmethane;N and N' - diphenyl-N and N' - Jl (4-methoxypheny) -4 and 4' - diamine 
biphenyl; N, N, N\ and N' - tetrapod phenyl -4, 4'-diamino diphenyl-ether;4, and 4' - screw 
KUODORI phenyl; N, N, and N-TORI (Diphenylamino) Amine; 4- (p-tolyl) (G p-tolylamino)-4'- 
[4 Styryl] stilbene; (G p-tolylamino) 4-N, N-diphenylamino-(2-diphenyl vinyl) benzene;3- 
methoxy-4'-N, and N-diphenylamino still benzene;N- phenyl carbazole; an aromatic JIMECHIRI 
DIN system compound etc. is mentioned. Moreover, the aromatic methylidyne compound 
(refer to a Japanese- Patent- Application-No. No. 279304 [ two to ] specification and JP,3- 
231970,A) shown as a material of a luminous layer can also be used as a material of a hole- 
injection transporting bed. Furthermore, p type-Si, p type - Inorganic compounds (refer to 
international public presentation patent WO No. 05998 [ 90 to ] official report), such as SiC, 



[0104] The hole-injection transporting bed in the EL element of this invention can be 
produced by the thin film-ized method a vacuum deposition method, the spin coat method, 
the cast method, the LB method, etc. are well-known, and can form the above-mentioned 
compound. Although there is especially no limit, 1nm - 10 micrometers of thickness as this 
hole-injection transporting bed are usually 5nm - 5 micrometers preferably. This hole- 
injection transporting bed may consist of monostromatics which consist of these hole- 
injection transportation material kinds or two sorts or more, or may carry out the laminating 
of the hole -injection transporting bed which consists of a compound of another kind to the 
aforementioned hole-injection transporting bed. 

[01051 In the white organic EL element of this invention, in order to raise the adhesion 
between a luminous layer and cathode, as for this electron -injection transporting bed, it is 
desirable to contain an adhesive high material to a luminous layer and cathode, as such an 
adhesive high material -- nitration full me non, heterocycle tetracarboxylic acid 
anhydrides, such as a derivative, an anthra quinodimethan derivative, a diphenyl quinone 
derivative, a thiopyran dioxide derivative, and a naphthalene perylene derivative, a 
carbodiimide, a full ORENIRIDEN methane derivative, an anthra quinodimethan derivative and 
an anthrone derivative, an OKISA diazole derivative, other specific electron -transport nature 
compounds, etc. can be mentioned Moreover, the metal complex (aluminum, Zn, Li, Ga, Be, In, 
Mg, Cu, calcium, Sn, or Pb) of 8-hydroxyquinoline or its derivative can be mentioned 
Specifically, it is a metal chelate oxy-NOIDO compound containing the chelate of an oxine 
(generally an eight quinolinol or 8-hydroxyquinoline), Such a compound shows a high level 
performance and is easily fabricated by the thin film gestalt. 

[0106] Furthermore, if a chelation oxy-NOIDO compound is illustrated concretely Tris 
Aluminum; A screw (Eight quinolinol) Magnesium; A screw (Eight quinolinol) Zinc; A screw 
(Benzo-8-quinolinol) (2-methyl-8-quinolilato)aluminumoxide; -- tris (eight quinolinol) indium; - 
- tris (5- methyl-eight quinolinol) aluminum; -- eight-quinolinol lithium; tris (5-chloro-eight 
quinolinol) gallium; a screw Calcium; (5-chloro-eight quinolinol) There is 5 and 7-dichloro- 
eight-quinolinol aluminum; tris (5, 7-dlbromo-8-hydroxy quinolinol) aluminum etc. In addition, 
that by which a metal free-lancer or metal phthalocyanines, and those ends are replaced with 
the alkyi group or the sulfone machine is also desirable. Furthermore, the JISUCHIRIRU 
pyrazine derivative mentioned above as a material of a luminous layer can also be used as a 
material of an electron -injection transporting bed. Furthermore, p type-Si, p type - Inorganic 
compounds (refer to international public presentation patent WO No. 05998 [ 90 to ] official 
report), such as SiC, can also be used as a material of an electron -injection transporting bed. 
[0107] The electron -injection transporting bed in the EL element of this invention can be 
produced by the thin film-ized method a vacuum deposition method, the spin coat method, 
the cast method, the LB method, etc. are well-known, and can form the above-mentioned 
compound. Although there is especially no limit, Inm - 10 micrometers of thickness as this 
electron -injection transporting bed are usually 5nm - 5 micrometers preferably. This 
electron -injection transporting bed may consist of monostromatics which consist of these 
electron -injection transportation material kinds or two sorts or more, or may carry out the 
laminating of the electron -injection transporting bed which consists of a compound of another 
kind to the aforementioned electron -injection transporting bed. 
[0108] 

[Example] Next, although an example explains this invention in more detail, this invention is 
not limited at all by these examples. 

What manufactured ITO by lOOnm thickness in the vacuum deposition on the example 1 - 
325mmx75mmx1.1mm glass substrate was used as the transparent -electrode substrate. In 
isopropyl alcohol, ultrasonic cleaning was performed for 10 minutes and this substrate was 
immersed. This substrate was dried in dryness nitrogen, and subsequently, SAMUKO 
International Lab equipment (UV-300) performed UV ozone washing, and it considered as the 
transparent -electrode substrate. This transparent -electrode substrate is installed in the 
substrate electrode holder of commercial vacuum evaporation© equipment (product made 



boat made from molybdenum. - N, N*-screw (3-methylphenyl)-[1 and r-biphenyl]-4, and 
200mg (TPD) of 4'-diamines are put in. Furthermore, 200mg (DPVBi) of 4 and 4'-screw (2 and 
2*-diphenyl vinyl) biphenyls was put into another resistance heating boat made from 
molybdenum, the compound (A) shown in the 1st table was put into still more nearly another 
resistance heating boat made from molybdenum, and the vacuum tub was decompressed up to 
1x10 to 4 Pa. Then, the boat containing TPD was heated to 215-220 degrees C, the vacuum 
evaporationo of the TPD was carried out on the transparent support substrate by the 0.1- 
0.3nm [/second ] evaporation rate, and the hole- injection transporting bed of 60nm of 
thickness was produced. The substrate temperature at this time was a room temperature. 
[0109] Next, without taking this out, the boat by which DPVBi entered on this hole -injection 
transporting bed was heated, and 40nm laminating deposition was carried out as the first 
luminous layer. The boat of a compound (A) was heated simultaneously and the first luminous 
layer was made to contain at a rate of (b) mol % which shows a compound (A) in the 1st table 
at this time. Then, the vacuum tub was returned to atmospheric pressure, 200mg (Alq) of 8- 
hydroxyquinoline aluminum complexes was newly put into the resistance heating boat made 
from molybdenum, the compound (C) shown in the 1st table was put into still more nearly 
another resistance heating boat made from molybdenum, and the vacuum tub was again 
decompressed up to 1x10 to 4 Pa. Subsequently, the boat containing Alq was heated and 
20nm produced the film as the second luminous layer. The boat of a compound (C) was also 
heated simultaneously and the second luminous layer was made to contain at a rate of (d) mol 
% which shows a compound (C) in the 1st table at this time. Then, the vacuum tub was again 
returned to atmospheric pressure, 1g of magnesium ribbons was put into the resistance 
heating boat made from molybdenum, 500mg of silver wires was put into the tungsten basket, 
and the vacuum tub was decompressed up to 1x10 to 4 Pa. Then, magnesium was carried out 
by the 1.4nm [/second ] evaporation rate, 150nm simultaneous vacuum evaporationo of the 
silver of thickness was carried out by the 0.1 nm [/second ] evaporation rate, and it 
considered as the cathode which consists of a mixed metal. 
{0110] 
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[0111] In addition, the fluorescence peak wavelengths of each organic compound were DPVBi 
(solid -state):465nm, PAVBi(solid-state):463nm, PAVTP(solid-state):454nm, Alq(solid- 
state):500nm, rubrene (0.1 % of the weight solution of dimethylformamides):585nm, and F (0.1 % 
of the weight solution of dimethylforinamides):595nm of RUMOGEN. Moreover, the structure 
expression of PAVBi and PAVTP is shown below. 
[0112] 

[Formula 55] 
PAVBi 



f:=:\ 




N 



CH 



CH 



N 



P A V T P 




CH 



CH 



N 



[0113] The central value and the reduction-by-half life of an initial performance of this 
element were searched for. The result is shown in the 2nd table. In addition, the reduction- 
by-half life measured on condition that initial brightnessrIOO cd/m2, a direct-current 
constant-current drive, and drive environmentahdryness nitrogen-gas-atmosphere mind, and 
was expressed in time which amounted to one half of initial brightness. 
[0114] The same washing process as the glass substrate with ITO of the same configuration 
as example 4 examples 1 -3 was given, and it considered as the transparent -electrode 
substrate, and installed in the substrate electrode holder of a vacuum tub. 200mg of TPD(s) 
was put into the resistance heating boat made from molybdenum, rubrene was put into still 
more nearly another resistance heating boat made from molybdenum, and the vacuum tub was 
decompressed up to 1x10 to 4 Pa. Then, the boat containing TPD was heated, the vacuum 
evaporationo of the TPD was carried out on the transparent support substrate by the 29- 
30nm [/second ] evaporation rate, and the hole -injection transporting bed of 60nm of 
thickness was produced, the boat containing this, simultaneously rubrene -- heating 0.5- 
mol % - - it came out comparatively and the hole -injection transporting bed was made to 
contain rubrene The substrate temperature at this time was a room temperature. Then, it 
returned to atmospheric pressure at once, 200mg of DPVBi(s) was put into another 
resistance heating boat made from molybdenum. Compound PAVBi was put into still more 
nearly another boat made from molybdenum, the vacuum tub was decompressed up to 1x10 
to 4 Pa, and 40nm laminating of the DPVBi was carried out as the first luminous layer on this 
hole- injection transporting bed. The boat containing PAVBi was heated simultaneously and 
this first luminous layer was made to contain PAVBi at three -mol % of a rate. Then, it 
returned to atmospheric pressure, 200mg of Alq(s) was newly put into the resistance heating 
boat made from molybdenum, 1g of magnesium ribbons was put into the resistance heating 
boat made from molybdenum, 500mg of silver wires was further put into the tungsten basket, 
the vacuum tub was decompressed up to 1x10 to 4 Pa, and 40nm produced the film by making 
Alq into the second luminous layer. Then, magnesium was carried out by the 1.4nm [/second ] 
evaporation rate, 150nm simultaneous vacuum evaporationo of the silver of thickness was 
carried out by the 0.1 nm [/second ] evaporation rate, and it considered as the cathode which 
consists of a mixed metal The central value and the reduction -by -half life of an initial 
performance of this element were searched for like examples 1 -3. The result is shown in the 
2nd table. 

[0115] The same washing process as the glass substrate with ITO of the same configuration 
as example 5 examples 1-3 was given, and it considered as the transparent -electrode 
substrate, and installed in the substrate electrode holder of a vacuum tub. 200mg of TPD(s) 
was put into the resistance heating boat made from molybdenum, 200mg of DPVBi(s) was put 
into still more nearly another resistance heating boat made from molybdenum, and the vacuum 
tub was decompressed up to 1x10 to 4 Pa. Then, the boat containing TPD was heated at 215- 
220 degrees C, the vacuum evaporationo of the TPD was carried out on the transparent 



transporting bed of 60nm of thickness was made to produce. Tlie substrate temperature at 
this time was a room temperature. Without taking this out from a vacuum tub, the boat by 
which DPVBi entered on the hole -injection transporting bed was heated at 245 degrees C, 
and 40nm laminating deposition was carried out as the first luminous layer. Then, the vacuum 
tub was returned to atmospheric pressure, 200mg of Alq(s) was newly put into the resistance 
heating boat made from molybdenum, RUMOGEN F red (product made from BAFUSU) was put 
into still more nearly another resistance heating boat made from molybdenum, and the vacuum 
tub was again decompressed up to 1x10 to 4 Pa. Subsequently, the resistance heating boat 
made from molybdenum containing RUMOGEN F red was heated at 330 degrees C, the boat 
made from molybdenum containing Alq was heated to 250 degrees C, and the 40nm of the 
second luminous layer was produced so that the content of RUMOGEN F red might become 
three -mol% to Alq. Then, the vacuum tub was decompressed up to 1x10 to 4 Pa after that by 
returning a vacuum tub to atmospheric pressure, putting 1g of magnesium into the resistance 
heating boat made from molybdenum, and putting 500mg of silver wires into the basket made 
from a tungsten, magnesium was carried out by the 1.4nm [/second ] evaporation rate, 150nm 
simultaneous vacuum evaporationo of the silver of thickness was carried out by the 0.1 nm 
[/second ] evaporation rate, and it considered as the cathode which consists of a mixed 
metal. The central value and the reduction-by-half life of an initial performance of this - 
element were searched for like examples 1 -3. The result is shown in the 2nd table. 
[0116] 
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[0117] 
[Table 3] 
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[0118] As shown In the 2nd table, compared with an example 5, the whitening and quantum 
yield (equivalent to brightness/current density) of examples 1 -4 of the luminescent color are 
improving, and its luminescence stability is also improving. 
[0119] 



[Effect of the Invention] The white organic EL element of this invention has high luminous 
efficiency, and white luminescence excellent in luminescence stability is presented, and it Is 
suitably used as a light emitting device in various display. 
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TECHNICAL FIELD 

[Industrial Application] Luminous efficiency of this invention is high in more detail about new 
white organic electroluminescent element, and it is related with the organic 
electroluminescent element which presents white luminescence excellent in luminescence 
stability. 
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PRIOR ART 

[Description of the Prior Art] For self-luminescence, visibility of electroluminescent element 
(EL element) is high, and since it is a perfect solid-state component, it has the feature of 
excelling in shock resistance. Therefore, various EL elements using inorganic or the organic 
compound are proposed, and utilization is tried now. Since an organic EL element can reduce 
applied voltage sharply among these elements, development of various material and elements 
is furthered. Furthermore, it is effective also in lightweight-izing of display devices, such as a 
back light, a display, etc. which are used now. About the organic EL element which carries out 
white luminescence, although the indication of the following technology was made 
conventionally, there were the following troubles plentifully. For example, in the Europe public 
presentation patent No. 0390551 official report, in order to incorporate a carrier by tunneling 
pouring by accumulation of a carrier interface, the threshold-limit-value voltage for carrying . 
out white luminescence exists, and since it is not white, a gradation display is not made to 
below the threshold limit value. In JP,3-230584,A, since it is mixed luminescence of the 
fluorescence object of a two color, it does not become good white, although white 
luminescence is presented in JP,2-220390,A applied-voltage 30V brightness 110 cd/m2 
it is — a rate with high driver voltage luminous efficiency low In JP,4-51491,A, it is 
end-face luminescence structure and is unsuitable for the use as the whole field. 
10003] 
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EFFECT OF THE INVE NTION 

[Effect of the Invention] The white organic EL element of this invention has high luminous 
efficiency, and white luminescence excellent in luminescence stability is presented, and it Is 
suitably used as a light emitting device in various display. = 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] While this invention is the basis of such a situation 
and maintaining the property of the conventional organic EL element, luminous efficiency is 
high, and it is made for the purpose of offering the organic EL element which presents white 
luminescence excellent in luminescence stability. 
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MEANS 

[Means for Solving the Problem] As a result of repeating research wholeheartedly that this 
invention persons should develop the white organic EL element which has high luminous 
efficiency and luminescence stability, the recombination field of an electron hole and an 
electron as an interface field of the first luminous layer and the second luminous layer The 
organic compound In the specific range from which the fluorescence peak wavelength of a 
solid state differs in the first luminous layer and each second luminous layer is made to 
contain. And by making a monostromatic contain at least the organic compound which was 
chosen from the first luminous layer, the second luminous layer, and other organic compound 
layers and which has the fluorescence peak wavelength in a solution state in the specific 
range While maintaining the property of the conventional organic EL element, luminous 
efficiency was high and it found out that the organic EL element which presents white 
luminescence excellent in luminescence stability was obtained, this invention is completed 
based on this knowledge. Namely, this invention is set to the organic electroluminescent 
element to which at least one side comes to pinch the organic compound layer which contains 
a luminous layer in inter-electrode [ of a transparent or translucent couple ] at least. The first 
luminous layer in which, as for this luminous layer, the fluorescence peak wavelength 'of a solid 
state contains 380nm or more organic compound it is [ organic compound ] less than 480nm, 
The second luminous layer in which the fluorescence peak wavelength of a solid state 
contains 480nm or more organic compound it is [ organic compound ] less than 580nm 
consists of a laminated structure by which the laminating was carried out one by one from the 
transparent -electrode or anode plate side. The fluorescence peak wavelength in a solution 
state and 580nm or more organic compound it is [ organic compound ] 650nm or less The 
white organic electroluminescent element characterized by making a monostromatic contain 
at 0.1 -10-mol % of a rate to the organic compound which was chosen from the first luminous 
layer of the above, the second luminous layer, and other organic compound layers, and which 
forms the layer at least is offered. 

[0005] The white organic EL element of this invention has the feature in the two-layer 
luminous layer of the first luminous layer and the second luminous layer. The organic 
compound 380nm or more less than (blue system) 480nm of whose fluorescence peak 
wavelengths of a solid state is 420nm or more less than 475nm preferably is used for this first 
luminous layer, and the organic compound 480nm or more less than (green system) 580nm of 
whose fluorescence peak wavelengths of a solid state Is 490nm or more less than 560nm 
preferably is used for the second luminous layer at it. Furthermore, fluorescence peak 
wavelength in a solution state is preferably characterized by % and 580nm or more 650nm or 
less (red system) of 0.1 -10-mol making it contain at 0.5-5-mol % of a rate preferably at a 
monostromatic to the organic compound which forms the layer for 585nm or more organic 
compound which is 620nm or less chosen from the above-mentioned luminous layer and other 
organic compound layers at least. This 0.1 -10-mol % is a density range for not producing 
concentration quenching. In addition, in the fluorescence spectrum, the peak should just have 
at least one peak in each above-mentioned whole wavelength surface region in the compound 
which has more than one. 

[0006] The white light by the white organic EL element of this invention can be acquired by 
the superposition (namely, superposition of three-primary-colors luminescence of three kinds 



of above-mentioned organic compounds which has specific fluorescence peak wavelength) of 
luminescence from the first luminous layer of the above, the second luminous layer, and a 
mixed component. In addition, the CIE coordinate showed the definition of the white light to 
dc^wing J . Here, what satisfies the fluorescence conditions of the first luminous layer of the 
above in the organic compound which especially the organic compound used for the first 
luminous layer is not limited, for example, is indicated by JP,3-231970,A or the international 
public presentation patent WO 92/No. 05131 official report, the Japanese - Patent - 
Application -No. No. 170354 [ five to ] specification, and the Japanese-Patent-Application-No. 
No. 129438 [ five to ] specification is mentioned. What satisfies the fluorescence conditions of 
the first luminous layer of the above in the compound used for the combination of what fulfills 
the fluorescence conditions of the first luminous layer of the above indicated by JP,3- 
231970,A, the international public presentation patent WO 92/No. 05131 official report, and 
the Japanese-Patent-Application-No. No. 170345 [ five to ] specification as a desirable thing, 
and the suitable compound indicated by the Japanese-Patent-Application-No. No. 129438 
[ five to ] specification, and the hole-injection transporting bed mentioned further later can be 
mentioned. Next, as a compound which fulfills the fluorescence conditions of the first 
luminous layer of the above indicated by JP,3-231970,A and the international public 
presentation patent WO 92/No. 05131 official report, it is a general formula (I). 
[0007] 
[Formula 6] 

R * R * 

^ C =-CH-Ar-CH = CC^ •..(!) 
R'/ R* 

[0008] R1 -R4 shows among [formula the pyridyl machine which is not replaced [ the aryloxy 
group of the carbon numbers 6-18 which are not replaced / the cyclohexyl machine which is 
not replaced / the aromatic heterocycle formula machine which is not replaced / the aryl 
group of the carbon numbers 6-18 which are not replaced / a hydrogen atom, the alkyi group 
of carbon numbers 1 -6, the alkoxy group of carbon numbers 1 -6, the aralkyi machine of 
carbon numbers 7-18, substitution, or /, substitution, or /, substitution, or /, substitution 
Here, a substituent shows the alkyI group of carbon numbers 1 -6, the alkoxy group of carbon 
numbers 1 -6, the aralkyi machine of carbon numbers 7-18, the aryloxy group of carbon 
numbers 6-18, the acyl group of carbon numbers 1 -6, the acyloxy machine of carbon numbers 
1 -6, a carboxyl group, a styryl machine, the aryl carbonyl group of carbon numbers 6-20, the 
aryloxy carbonyl group of carbon numbers 6-20, the alkoxy carbonyl group of carbon numbers 
1 -6, a vinyl group, the Ernie Reno carbonyl group, a carbamoyl group, Even if these 
substituents are single, plural is sufficient as them. Moreover, R1 -R4 Even if the same, it may 
differ mutually, and it is.RI. R2 And R3 R4 It may combine with the basis replaced mutually 
and the six membered ring of the saturation which is not replaced [ the five membered ring of 
the saturation which is not replaced / substitution or / or an unsaturation substitution, or ] or 
an unsaturation may be formed. Ar expresses the arylene machine of the carbon numbers 6- 
20 which are not replaced [ substitution or ], and even if single substitution is carried out, it 
replaces them -- having **** moreover, a bonding site ORUTO and Para meta-- 
- any are sufficient [ two or more ] In addition, the substituent is the same as the above. 
Moreover, the substituents of an arylene machine may join together and the six membered 
ring of the saturation which is not replaced [ the five membered ring of the saturatton which is 
not replaced / substitution or / or an unsaturation, substitution, or ] or an unsaturation may 
be formed. However, it is R1 -R4 when Ar is a non- replaced phenylene. It is chosen out of the 
naphthyl group which is not replaced [ the alkoxy group of carbon numbers 1 -6, the aralkyi 
machine of carbon numbers 7-18, substitution, or ], a biphenyl machine, a cyclohexyl machine, 
and an aryloxy group, respectively. ] The aromatic methylidyne compound, general formula (II) 
which are come out of and expressed 

A-Q-B ... Among (II) [formula, A and B show the monovalent machine excluding one hydrogen 
atom from the compound expressed with the above-mentioned general formula (I), 
respectively, and even if the same, they may differ. Moreover, Q shows the bivalent machine 



with*which conjugated system is cut. ] The aromatic methylidyne compound and general 
formula [0009] which are come out of and expressed (III) 
[Formula 7] 

R' R ^ R « 

I I II 
— C - C - A ^ — Q ^— A ^— C - C « A ^ • -(111) 

[0010] A1 shows among [formula the arylene machine or the bivalent aromatic heterocycle 
formula machine of carbon numbers 6-20 which is not replaced [ substitution or ]. Any of 
ORUTO, meta, and Para are sufficient as a joint position. A2 The aryl group or the monovalent 
aromatic heterocycle formula machine of carbon numbers 6-20 which is not replaced 
[ substitution or ] is shown. R5 And R6 The aryl group of the carbon numbers 6-20 which are 
not replaced [ a hydrogen atom, substitution, or ], a cyclohexyl machine, a monovalent 
aromatic heterocycle formula machine, the alkyi group of carbon numbers 1-10, the aralkyi 
machine of carbon numbers 7-20, or the alkoxy group of carbon numbers 1 -10 is shown, 
respectively. In addition, R5 and R6 You may differ, even if the same. Here, a substituent may 
be a phenyl group which it does not have or it has an alkyI group, an aryloxy group, amino 
groups, or these bases, and even if this substituent is single, plural is sufficient as it. R5 Each 
substituent is A1. It may join together, the five membered ring or six membered ring of 
saturation or an unsaturation may be formed, and it is R6 similarly. Each substituent is A2. It 
may join together and the five membered ring or six membered ring of saturation or an 
unsaturation may be formed. Moreover, Q1 It is the same as the above. ] It comes out and the 
aromatic methylidyne compound expressed is mentioned. 

[0011] here -- R1 -R4 in a general formula (I) You may differ, even if the same like the 
above-mentioned. Respectively A hydrogen atom, the alkyI group of carbon numbers 1 - 6 (a 
methyl group, an ethyl group, n-propyl group, an isopropyl machine, n-butyl, an isobutyl 
machine, a sec-butyl, a tert-butyl, an isopentyl machine, t-pentyl machine, a neopentyl 
machine, iso hexyl machine). The alkoxy group of carbon numbers 1 - 6 (a methoxy machine, an 
ethoxy basis, a propoxy group, butoxy machine, etc.). The aralkyi machines (a benzyl, 
phenethyl machine, etc.) of carbon numbers 7-18, the aryl group of carbon numbers 6-18 (a 
phenyl group, a biphenyl machine, naphthyl group, etc.), A cyclohexyl machine, an aromatic 
heterocycle formula machine (a pyridyl machine, quinolyl machine), and the aryloxy groups (a 
phenoxy machine, a biphenyl oxy- basis, naphthyloxy machine, etc.) of carbon numbers 6-18 
are shown. 

[0012] Moreover, R1 -R4 What the substituent combined with these may be used. Namely, R1 
-R4 A substituent content phenyl group, a substituent content aralkyi machine, a substituent 
content cyclohexyl machine, a substituent content biphenyl machine, and a substituent 
content naphthyl group are shown, respectively. Here A substituent The alkyI group of carbon 
numbers 1 -6, the alkoxy group of carbon numbers 1 -6, the aralkyi machine of carbon numbers 
7-18, the aryloxy group of carbon numbers 6-18, the acyl group of carbon numbers 1 -6, the 
acyloxy machine of carbon numbers 1 -6, a carboxyl group, a styryl machine!, They are the aryl 
carbonyl group of carbon numbers 6-20, the aryloxy carbonyl group of carbon numbers 6-20, 
the alkoxy carbonyl group of carbon numbers 1 -6, a vinyl group, the Ernie Reno carbonyl 
group, a carbamoyl group, a phenyl group, a nitro group, a hydroxyl group, or a halogen atom. 
More than one may be replaced Therefore, for example, a substituent content aralkyi machine 
An alkyI group substitution aralkyi machine (a methyl benzyl, methyl phenethyl machine, etc.). 
An alkoxy-group substitution aralkyi machine (a methoxybenzyl machine, ethoxy phenethyl 
machine, etc.). An aryloxy group substitution aralkyi machine (a phenoxy benzyl, naphthyloxy 
phenethyl machine, etc.), Phenyl group substitution aralkyi machines (phenyl phenethyl 
machine etc.) and the above-mentioned substituent content phenyl group An alkyI group 
substitution phenyl group (a tolyl group, a dimethylphenyl machine, ethyl phenyl group, etc.), 
They are alkoxy-group substitution phenyl group (methoxypheny machine, ethoxy phenyl 
group, etc.) aryloxy group substitution phenyl groups (a phenoxyphenyl machine, naphthyloxy 
phenyl group, etc.) or a phenyl group substitution phenyl group (getting it blocked biphenylyl 



machine). Moreover, substituent content cyclohexyl machines are alkyi group substitution 
cyclohexyl machines (a methyl cyclohexyl machine, a dimethyl cyclohexyl machine, ethyl 
cyclohexyl machine, etc.), alkoxy-group substitution cyclohexyl machines (a methoxy 
cyclohexyl machine, ethoxy cyclohexyl machine, etc.) or an aryloxy group substitution 
cyclohexyl machine (a phenoxy cyclohexyl machine, naphthyloxy cyclohexyl machine), and a 
phenyl group substitution cyclohexyl machine (phenyl cyclohexyl machine). Substituent 
content naphthyl groups are alkyI group substitution naphthyl groups (a methyl naphthyl 
group, dimethyl naphthyl group, etc.), alkoxy-group substitution naphthyl groups (a methoxy 
naphthyl group, ethoxy naphthyl group, etc.) or an aryloxy group substitution naphthyl group (a 
phenoxy naphthyl group, naphthyloxy naphthyl group), and a phenyl group substitution 
naphthyl group (phenyl naphthyl group). 

[0013] above-mentioned R1 -R4 ****** the alkyI group of carbon numbers 1-6, an aryloxy 
group, a phenyl group, a naphthyl group, a biphenyl machine, and a cyclohexyl machine are 
desirable respectively among what was mentioned above Any which are not replaced 
[ substitution or ] are sufficient as these. Moreover, R1 -R4 Even if the same, it may differ 
mutually, and it is R1. R2 And R3 R4 It may combine with the basis replaced mutually and the 
six membered ring of the saturation which is not replaced [ the five membered ring of the 
saturation which is not replaced / substitution or / or an unsaturation substitution, or ] or an 
unsaturation may be formed. 

[0014] On the other hand, Ar in a general formula (I) expresses the arylene machine of the 
carbon numbers 6-20 which are not replaced [ substitution or ], are arylene machines, such 
as the phenylene group which is not replaced [ substitution or ], a biphenylene machine, p- 
Tell phenylene group, a naphthylene machine, a terphenylene machine, a naphthalene diyi 
machine, an anthracene diyI machine, a phenanthrene diyI machine, and a phenalene diyI 
machine, and may be replaced also in no replacing. Moreover, the joint position of methylidyne 
(=C=CH-) of ORUTO, meta, and Para etc. is good anywhere. However, it is R1 -R4 when Ar is 
a non-replaced phenylene. It is chosen out of the naphthyl group which is not replaced [ the 
alkoxy group of carbon numbers 1 -6, the aralkyi machine of carbon numbers 7-18, 
substitution, or ], a biphenyl machine, a cyclohexyl machine, and an aryloxy group. A 
substituent An alkyI group (a methyl group, an ethyl group, n- propyl group, an isopropyl 
machine, n-butyl, an isobutyl machine, a sec-butyl, t-butyl, an isopentyl machine, t-pentyl 
machine, a neopentyl machine, iso hexyl machine, etc.), An alkoxy group (a methoxy machine, 
an ethoxy basis, a propoxy group, an Isopropoxy group, a butyloxy machine, an isobutyloxy 
machine, a sec- butyloxy machine, t- butyloxy machine, an isopentyloxy machine, t-pentyloxy 
machine), Aryloxy groups (a phenoxy machine, naphthyloxy machine, etc.), an acyl group (a 
formyl machine, an acetyl group, a propionyl machine, butyryl machine, etc.), An acyloxy 
machine, an aralkyi machine (a benzyl, phenethyl machine, etc.), It is a phenyl group, a 
hydroxyl group, a carboxyl group, the Ernie Reno carbonyl group, a carbamoyl group, an 
aryloxy carbonyl group, a methoxycarbonyl group, an ethoxycarbonyl machine, a 
butoxycarbonyl machine, a nitro group, and a halogen atom, and more than one may be 
replaced also in single substitution. 

[0015] The methylidyne aromatic compound expressed with the aforementioned general 
formula (I) has two methylidyne (=C=CH-) machines, and the combination of a combination 
[ four kinds of ], i.e., SHISU-SHISU, transformer-SHISU, and SHISU-transformer and a 
transformer-transformer is in 1 molecule with the geometrical isomerism of this methylidyne 
machine. The first luminous layer in the EL element of this invention may be which those 
things, and what the geometrical isomer mixed is sufficient as it. It is the thing of a 
transformer object altogether especially preferably. Moreover, it may join together between 
substituents and the above-mentioned substituent may form the five membered ring or six 
membered ring of the saturation which is not replaced [ substitution and ] or an unsaturation. 
[0016] A and B in a general formula (II) show the monad excluding one hydrogen atom from 
the compound expressed with the above-mentioned general formula (I), respectively, and even 
if the same, they may differ. Here, Q in a general formula (II) shows the bivalent machine with 
which conjugated system is cut. Here, conjugate contains what depends on the un-existing- 



locally nature of a pi electron, and is depended on conjugated double bond, an unpaired 
electron, or a lone-pair electrons. As an example of Q, it is [0017]. 
[Formula 8] 
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[0018] ************. Thus, the reason using the bivalent basis which cuts conjugated 
system Is for making it EL luminescent color obtained when A or B (namely, compound of a 
general formula (I)) shown above is independently used as an organic EL element of this 
invention, and EL luminescent color obtained when the compound expressed with a general 
formula (II) is used as an organic EL element of this invention not change. That is, it is for 
making it short wavelength -izatlon or not form [ of the first luminous layer expressed with a 
general formula (I) or a general formula (II) ] long wavelength. Moreover, if it connects with the 
bivalent machine with which conjugated system is cut, it can check going up, a uniform pinhole 
free-lancer's microcrystal or amorphous nature thin film can be obtained, and the glass 
transition temperature (Tg) will raise luminescence homogeneity. Furthermore, composition or 
refining is equipped with the advantage made easily, without EL luminescence forming long 
wavelength by having joined together with the bivalent machine with which conjugated system 
is cut. 

[0019] Moreover, A1 in a general formula (III) The arylene machine of the carbon numbers 6- 
20 which are not replaced [ substitution or ] or a bivalent aromatic heterocycle formula 
machine, and A2 The aryl groups (the phenyl group, the biphenyl machine, naphthyl group, 
etc.) or the monovalent aromatic heterocycle formula machine of carbon numbers 6-20 which 
is not replaced [ substitution or ] is shown. R5 And R6 They are the aryl group of the carbon 



numbers 6-20 which are not replaced [ a hydrogen atom, substitution, or ], a cyclohexyl 
machine, a monovalent aromatic heterocycle formula machine, and the alkyi group () of carbon 
numbers 1 -10, respectively. [ a methyl group, an ethyl group, n-propyl group, an isopropyl 
machine, n-butyl an isobutyl machine, ] [ sec ] - Butyl, Tert-Butyl, Isopentyl Machine, T- 
Pentyl Machine, Neopentyl Machine, Iso Hexyl Machine, Etc., The aralkyi machines (a benzyl, 
phenethyl machine, etc.) of carbon numbers 7-20 or the alkoxy groups (a methoxy machine, 
an ethoxy basis, a propoxy group, butoxy machine, etc.) of carbon numbers 1 -10 are shown. In 
addition, R5 and R6 You may differ, even if the same. Here, a substituent may be a phenyl 
group which it does not have or it has an alkyI group, an aryloxy group, amino groups, or these 
bases, and even if this substituent is single, plural is sufficient as it. R5 Each substituent is 
A1. It may join together, the five membered ring or six membered ring of saturation or an 
unsaturation may be formed, and it is R6 similarly. Each substituent is A2. It may join together 
and the five membered ring or six membered ring of saturation or an unsaturation may be 
formed. Moreover, Q expresses the bivalent machine with which conjugate is cut like the 
above, furthermore this -- A1 Any of ORUTO, meta, and Para are sufficient as 
combination. Furthermore, in this invention, the organic compound expressed with a general 
formula (I), an above-mentioned general formula (II), or an above-mentioned general formula 
(III) needs to be the compound which presents luminescence of the purple-blue in a CIE 
chromaticity coordinate, ****, blue, copper rust, or bluish green. Specifically, it is [0020]. 
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[Formula 14] 
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[Formula 15] 
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[Formula 16] 
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[0030] It is ****. As other organic compounds, it is [0031]. 
[Formula 19] 




[0032] **** is also mentioned. Moreover, as a compound which fulfills the fluorescence 
conditions of the first luminous layer of the above indicated by the Japanese - Patent - 
Application -No. No. 170354 [ five to ] specification, it is general formula (XI) [0033]. 
[Formula 20] 




[0034] R37-R48 show a hydrogen atom or the alkyi group of carbon numbers 1 -6 
independently among [formula, respectively. However, at least one of R37-R48 is the alky! 
group of carbon numbers 1 -6. Moreover, it may join together mutually and R38, R39 and R40, 
R41 and R44, and R45, R46 and R47 may form the five membered ring or six membered ring of 
saturation or an unsaturation. X and Y show independently the aryl group of the carbon 
numbers 6-20 which are not replaced [ substitution or ], respectively. X and Y may combine 
with a substituent and may form the five membered ring or six membered ring of the 
saturation which is not replaced [ substitution or ] or an unsaturation. Here, as a substituent, 
the alky I group of carbon numbers 1 -6, the alkoxy group of carbon numbers 1 -6, the aryloxy 
group of carbon numbers 6-18, a phenyl group, the amino group, a cyano group, a nitro group, 
a hydroxyl group, or a halogen atom is shown. Two or more these substituents may be 
replaced even if single. ] It can come out and the styryl compound of the terphenylene 
derivative expressed can be mentioned. 

[0035] Here, in a general formula (XI), R37-R48 show the alkyI group of the carbon numbers 
1 -6, such as a hydrogen atom or a methyl group, an ethyl group, n- propyl group, an isopropyl 
machine, n-butyl, an isobutyl machine, a sec-butyl, t-butyl, an isopentyl machine, t-pentyl 
machine, a neopentyl machine, n-hexyl machine, and an Iso hexyl machine, independently, 
respectively. However, at least one of R37-R48 is the alky! group of carbon numbers 1 -6, and 
especially its methyl group or ethyl group is desirable. Moreover, it may join together mutually 
and R38, R39 and R40, R41 and R44, and R45, R46 and R47 may form the six membered ring 
of the five membered ring of saturation or an unsaturation, saturation, or an unsaturation. As 
an example of the styryl compound which has the five membered ring or six membered ring of 
saturation or an unsaturation, when R38, R39, and R46 and R47 form a saturation five 
membered ring, it is [0036]. 



[Formula 21] 




[0037] It is [0038], when **** is mentioned and it forms a saturation six membered ring by 
R46 and R47. 
[Formula 22] 
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[0039] **** is mentioned. X and Y show independently aryl groups of carbon numbers 6-20, 
such as the phenyl group which is not replaced [ substitution or ], a naphthyl group, a biphenyl 
machine, a terphenyl machine, an ANTORARIRU machine, a phenan tolyl group, a pyrenyl 
machine, and a peri RENIRU machine, respectively. Here as a substituent For example, the 
alky! group of the carbon numbers 1 -6, such as a methyl group, an ethyl group, n- propyl 
group, an isopropyl machine, n-butyl, an isobutyl machine, a sec-butyl, t-butyl, an isopentyl 
machine, t-pentyl machine, a neopentyl machine, n-hexyl machine, and an iso hexyl machine 
The alkoxy group of the carbon numbers 1 -6, such as a methoxy machine, an ethoxy basis, n- 
propoxy group, an isopropoxy group, n-butyloxy machine, an isobutyloxy machine, a sec- 
butyloxy machine, an isopentyloxy machine, a t-pentyloxy machine, and an n-hexyloxy 
machine The aryloxy group of carbon numbers 6-18, a phenyl group, the amino group, a cyano 
group, a nitro group and hydroxyl groups, such as a phenoxy machine and a naphthyloxy 
machine, or a halogen atom is mentioned. Two or more these substituents may be replaced 
even if single. Moreover, X and Y may combine with a substituent and may form the six 
membered ring of the five membered ring of the saturation which is not replaced [ substitution 



which has the five membered ring or six membered ring of saturation or an unsaturation, when 
X and Y form a saturation five membered ring, it is [0040]. 
[Formula 23] 
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[0041] It is [0042], when **** is mentioned and X and Y carry out saturation six membered 
ring formation. 
[Formula 24] 
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[0043] **** is mentioned. 

[0044] The styryl compound expressed with the above-mentioned general formula (XI) can be 
manufactured by various well-known methods. Specifically, the following two methods are 
mentioned. 

Method 1 general formula (a) 
[0045] 

[Formula 25] 
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[0046] R shows the alkyi group or phenyl group of carbon numbers 1 -4 among [formula, and 
R37-R48 are the same as the above. ] The phosphonate come out of and expressed, and a 
general formula (b) 
[0047] 

[Formula 26] 
>c =0 - (b> 

[0048] X and Y are the same as the above among [formula. ] It is compoundable by the 
method (a Wittig reaction or Wittig- Horner reaction) of coming out and condensing the 
carbonyl compound expressed under base existence. 
Method 2 general formula (c) 
[0049] 

[Formula 27] 
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[0050] R37-R48 are the same as the above among [formula. ] The dialdehyde compound and 

general formula (d) which are come out of and expressed 

[0051] 

[Formula 28] 
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[0052] R, X, and Y are the same as the above among [formula. ] It is compoundable by the 
method (a Wittig reaction or Wittig- Horner reaction) of coming out and condensing the 
phosphonate expressed under base existence. 

[0053] As a reaction solvent used by this composition, a hydrocarbon, alcohols, and ether are 
desirable. Specifically, methanol; ethanol; isopropanol; butanol; 2-methoxyethanol;1, 2- 
dimethoxyethane; screw (2-methoxy ethyl) ether; dioxane; tetrahydrofuran; toluene; xylene; 
dimethyl sulfoxide; N.N-dimethylformamide;N-methyl pyrrolidone;1, and 3-dimethyl-2- 
imidazolidinone etc. is mentioned. Especially, a tetrahydrofuran and dimethyl sulfoxide are 
suitable. Moreover, as a condensing agent, a sodium hydroxide, a potassium hydroxide, a 
sodium amide, a sodium hydride, n-butyl lithium, a sodium methylate, potassium-t-butoxide, 
etc. are desirable, and n-butyl lithium and potassium-t-butoxide are especially desirable. 
Although reaction temperature changes with kinds of reaction raw material to be used etc. 
and cannot be defined uniquely, it can usually specify the large area to 0 degree C - about 
100 degrees C. It is the range of 0 degree C - a room temperature especially preferably. 
[0054] Although example [ of the above-mentioned styryl compound used for below by this 
invention ] (1) - (26) is mentioned, this invention is not limited to them. 
[0055] 
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[0060] On the other hand, about the organic compound which is used for the second luminous 
layer and whose fluorescence peak wavelength of a solid state is 480nm or more less than 
580nm, the coumarin derivative used as laser coloring matter which especially a limit does not 
have, for example, is indicated by the Europe public presentation patent No. 0281381 official 
report is mentioned Specifically, it is [0061]. 
[Formula 34] ^ 
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[0062] It is ****. Furthermore, what satisfies the fluorescence conditions of the second 
luminous layer of the above in the organic compound indicated by JP,3-231970,A or the 
Japanese- Patent-Application-No. No. 279304 [ two to ] specification is mentioned. 
Furthermore, the metal complex of 8-hydroxyquinoline or its derivative can be mentioned as a 
desirable thing. Specifically, it is a metal chelate oxy-NOIDO compound containing the chelate 
of an oxine (generally an eight quinolinol or 8-hydroxyquinoline). Such a compound shows a 
high level performance and is easily fabricated by the thin film form. The example of an oxy- 
NOIDO compound fills the following structure expression. 
[0063] 

[Formula 35] 




[0064] Mt expresses a metal among [formula, n is the integer of 1 -3, and the atom which 
needs Z in order the position is independent in each and to complete at least two or more 
fused aromatic rings is shown. ] Here, the metal expressed with Mt can be used as 
monovalent and a bivalent or trivalent metal, and are earth metals, such as alkaline earth 
metal, such as alkali metal, such as a lithium, sodium, or a potassium, magnesium, or calcium, 
boron, or aluminum. Each monovalent and the bivalent or trivalent metal which are known as it 
is generally a useful chelate compound can be used. 

[0065] Moreover, Z shows the atom in which the heterocycle which one side of at least two 
or more fused aromatic rings becomes from an azole or an azine is made to form. Here, if 
required, it is possible to add the ring from which others differ to the above-mentioned fused 
aromatic ring. Moreover, in order to avoid adding a ******** molecule, with no improvement 
on a function, as for the number of the atoms shown by Z, maintaining or less to 18 is 
desirable. 

[0066] Furthermore, if a chelation oxy-NOIDO compound is illustrated concretely Tris 
Aluminum, a screw (Eight quinolinol) Magnesium, a screw (Eight quinolinol) Zinc, a screw (Eight 
quinolinol) Zinc, a screw (2-methyl-eight quinolinol) Zinc, a screw (Benzo-8-quinolinol) (2- 
methyl-8-quinolilato)aluminumoxide, a tris (eight quinolinol) indium, tris (5-methyl-eight 
quinolinol) aluminum, an eight-quinolinol lithium, a tris (5-chloro-eight quinolinol) gallium, tris A 
gallium, a screw (2-methyl-eight quinolinol) Calcium, 5, 7-dichloro-eight-quinolinol aluminum, 
tris (5, 7-dibromo-8-hydroxy quinolinol) aluminum, tris (7- propyl -eight quinolinol) aluminum, a 
screw (5-chloro-eight quinolinol) (Eight quinolinol) There are beryllium, screw (2-methyl-eight 
quinolinol) beryllium, etc. 

[0067] In the white organic EL element of this invention, it is desirable to make [ as which it 
was chosen from the stilbene derivative indicated by the first luminous layer of the above 
and/or the second luminous layer at the Japanese- Patent- Application-No. No. 129438 / five 
to / specification, the JISUCHIRIRU arylene derivative, and the tris styryl arylene derivative ] 
a kind contain at least. This stilbene derivative is a compound which has at least two aromatic 
rings, combines these aromatic rings by the vinyl group or the replaced vinyl group, and is 
constituted, and has an electron repelling group in either the above-mentioned aromatic ring 
or a vinyl group. A JISUCHIRIRU arylene derivative is a compound which two aromatic rings 
combine with one arylene machine through a vinyl group or a substitution vinyl group, and has 
an electron repelling group. A tris styryl arylene derivative is a compound which three 
aromatic rings combine with one trivalent aromatic ring machine through a vinyl group or a 
substitution vinyl group, and has an electron repelling group. In the aforementioned derivative 
which has an electron repelling group in a molecule skeleton, this electron repelling group 
shows the amino group which has the alkoxy group of carbon numbers 1-10, the aryloxy group 
of carbon numbers 6-10, and the hydrocarbon group of carbon numbers 1 -30 preferably. In 
the above-mentioned derivative, especially a desirable thing is a compound expressed with 
following general formula (IV) - (X), (IV) and (V) express a stilbene derivative, (VI), and (VII) a 
JISUCHIRIRU arylene derivative, and - (VIII) (X) expresses a tris styryl arylene derivative. 
[0068] 

[Formula 36] 

A r * - C = C - D ' • • • (IV) 
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hydrogen atom or the aryl group of carbon numbers 6-20 independently, respectively. D1 -D3 
The aryl group of the carbon numbers 6-20 independently replaced by the electron repelling 
group, respectively or the condensation polycyclic group machine of carbon numbers 10-30 is 
shown. Here, Arl and R7 -RIO could be replaced independently, respectively, and they may 
be replaced by the amino group which has the alkyi group of carbon numbers 1-10, the alkoxy 
group of carbon numbers 1-10, the aryloxy group of carbon numbers 6-10, the aralkyi 
machine of carbon numbers 6-10, or the hydrocarbon group of carbon numbers 1 -20. 
Moreover, this substituent may join together mutually and may form the five membered ring or 
six membered ring of saturation or an unsaturation. ] 
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[0071] Among [formula, Ar2 and Ar3 show the arylene machine of carbon numbers 6-20 
independently, respectively, and Ar4 shows the aryl group of carbon numbers 6-20. R11-R18 
show a hydrogen atom or the aryl group of carbon numbers 6-20 independently, respectively. 
Here, Ar2 -Ar4, and R11-R18 could be replaced independently, respectively, and they may be 
replaced by the amino group which has the alkyI group of carbon numbers 1-10, the alkoxy 
group of carbon numbers 1-10, the aryloxy group of carbon numbers 6-10, the aralkyi 
machine of carbon numbers 6-10, or the hydrocarbon group of carbon numbers 1 -20. 
Moreover, these substituents may join together mutually and may form the five membered ring 
or six membered ring of saturation or an unsaturation. D4 -D6 The aryl group of the carbon 
numbers 6-20 independently replaced by the electron repelling group, respectively or the 
condensation polycyclic group machine of carbon numbers 10-30 is shown. ] 
[0072] 

[Formula 38] 

DT — c = C-Ar^ — C = C-D» • • -(Vlli) 

i I I I I 

C -R»' 

II 

C - R 



D »«— C = C - A r « — C = C - D " • • (IX) 
III II 

R 2 5 R 2 6 j R 2 » R » 0 

C - R 

II 

C - R 
I 

A r " 

D'«— C = C- Ar'— C = C~Ar" • - (X) 
III II 

R81R J2 I p 3«R3a 

C - R 
II 

C - R »^ 



[0073] Among [formula, Ar5 -Ar7 shows the trivalent aromatic ring machine of carbon 
numbers 6-24 independently, respectively, and Ar8 -Ar10 shows the aryl group of carbon 
numbers 6-20 independently, respectively. R19-R36 show a hydrogen atom or the aryl group 
of carbon numbers 6-20 independently, respectively. D7 -D12 show the aryl group of the 
carbon numbers 6-20 independently replaced by the electron repelling group, respectively, or 
the condensation polycyclic group machine of carbon numbers 10-30. Here, Ar5 -Ar7, and 
R19-R36 could be replaced independently, respectively, and they may be replaced by the 
amino group which has the alkyi group of carbon numbers 1-10, the alkoxy group of carbon 
numbers 1-10, the aralkyi machine of carbon numbers 6-10, the arylated-alkyi machine of 
carbon numbers 6-10, or the hydrocarbon group of carbon numbers 1 -20. Moreover, these 
substituents may join together mutually and may form the five membered ring or six 
membered ring of saturation or an unsaturation. ] The above-mentioned general formula (IV) 
As an aryl group in - (X), a phenyl group, a biphenylyl machine, a naphthyl group, a pyrenyl 
machine, a TAFENIRUIRU machine, an anthranil, a tolyl group, a xylyl group, a stilbenyl 
machine, a thienyl group, a BtCHIENIRU machine, a thiophene machine, a bithiophene machine, 
a TACHIOFEN machine, etc. are mentioned preferably. As an arylene machine, a phenylene 
group, a biphenylene machine, a naphthylene machine, an anthra NIREN machine, a 
terphenylene machine, a pyrenylene machine, a still BENIREN machine, a thienylene machine, 
a BICHIENIREN machine, etc. are mentioned preferably, A trivalent aromatic ring machine is 
[0074] preferably. 
[Formula 39] 



[0075] ************. Moreover, as an aryloxy group which is the above-mentioned 
substituent, a phenyloxy machine, a biphenyl oxy- basis, a naphthyloxy machine, an anthranil 
oxy- basis, a terphenyl oxy -basis, a pyrenyl oxy -basis, etc. are mentioned, and a methyl group, 
an ethyl group, an isopropyl machine, a TASHARU butyl, a pentyl machine, a hexyl machine, 
etc. are mentioned as an alkyI group. As an alkoxy group, a methoxy machine, an ethoxy basis, 
an isopropoxy group, a TASHARU butoxy machine, a pentyloxy machine, etc. are mentioned, 
and a dimethylamino machine, a diethylamino machine, a diphenylamino machine, a phenyl 
ethylamino machine, a phenyl methylamino machine, a ditolylamino machine, an ethyl 
phenylamino machine, the phenyl naphthyl amino group, the phenyl biphenyl amino group, etc. 
are mentioned as an amino group which has a hydrocarbon group. The aforementioned general 
formula (IV) D1 -D12 In - (X) are the aryl group of the carbon numbers 1 -20 replaced by the 
electron repelling group, or the condensation polycyclic group machine of carbon numbers 10- 
30. Here, with an electron repelling group, the amino group which has the alkoxy group of 
carbon numbers 1-10, the aryloxy group of carbon numbers 6-20, and the hydrocarbon group 
of carbon numbers 1 -30 preferably is mentioned, and the amino group which has the 
hydrocarbon group of carbon numbers 1 -30 preferably especially is mentioned. As this amino 
group, it is a general formula (XII) [0076]. 
[Formula 40] 
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[0077] Among [formula, the aryl group of carbon numbers 6-20, the alkyi group of carbon 
numbers 1 -10, or the aralkyi machine of carbon numbers 6-20 may be shown independently, 
respectively, it may join together mutually, and X1 and X2 may form the cyclic structure of 
saturation or an unsaturation. X1 and X2 **** -- the alkyI group of carbon numbers 1-10, the 
aralkyi machine of carbon numbers 7-10, the aryloxy group of carbon numbers 6-10, or the 
alkoxy group of carbon numbers 6-10 may replace [ moreover, ] Furthermore, XI as an aryl 
group replaced by the amino group expressed with a general formula (XII) X2 You may become 
the nitrogen -containing aromatic ring machine united [ each other ]. ] It comes out and what 
is expressed is mentioned. As the above-mentioned electron repelling group, for example 
Aryloxy groups, such as a phenyloxy machine, a biphenyl oxy- basis, a naphthyloxy machine, an 
anthranll oxy -basis, and a terphenyl yloxy machine, Alkoxy groups, such as a methoxy 
machine, an ethoxy basis, an isopropoxy group, a TASHARU butyloxy machine, and a 
pentyloxy machine, A dimethylamino machine, a diethylamino machine, a diphenylamino 
machine, The amino group which has hydrocarbon groups, such as a phenyl methylamino 
machine, a phenyl ethylamino machine, a phenylmethyl ethylamino machine, a ditolylamino 
machine, an ethyl phenylamino machine, a phenyl naphthyl amino group, and a phenyl biphenyl 
ylamino machine, is mentioned. Moreover, as an example of D1 -D12, it is [0078]. 
[Formula 41 ] 
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[0082] **** is mentioned The above-mentioned general formula (IV) As an example of a 
compound expressed with - (X), it is [0083]. 
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[0092] **** can be mentioned. 

[0093] In the white organic EL element of this invention, the thing as which the fluorescence 
peal< wavelength in a solution state was chosen from the first luminous layer of the above, the 
second luminous layer, and other organic compound layers in 580nm or more organic 
compound it is [ organic compound 1 650nm or less and which is made for a monostromatic to 
contain at least is required. As this organic compound, that the peak wavelength in a solution 
state should just be 580nm or more 650nm or less, although there is especially no limit, the 



dicyanomet'hylene pyran derivative used as red start laser coloring matter indicated by the 
Europe public presentation patent No. 0281381 official report, for example, a 
dicyanomethylene thiopyran derivative, a fluorescein derivative, a perylene derivative, etc. are 
mentioned. Specifically, it is [0094]. 
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[0095] **** is mentioned. It is required that these organic compounds make it contain at 0.5- 
5-mol % of a rate preferably to the organic compound which forms a layer 0.1 -10-mol%. These 
0.1 - 10% is a density range for not producing concentration quenching. 
[0096] Except the composition of a luminous layer, the composition of the white organic EL 



Concretely, each composition of an organic EL element which consists of an anode plate / 
hole -injection transporting bed / luminous layer / an electron -injection transporting bed / 

cathode is explained. u * ♦ • 

[0097] As for the white organic EL element of this invention, forming on a support substrate is 
desirable. As for the support substrate used, what has transparency is desirable, and, 
generally they are glass, transparent plastics, a quartz, etc. What makes electrode material 
the large (4eV or more) metal, the alloy, the electrical conductivity compounds, and such 
mixture of a work function as an anode plate in the white organic EL element of this invention 
is used preferably. As an example of such electrode material, a transparent material or 
translucent material with the dielectric, such as metals, such as Au, Cul, ITO and Sn02, and 
ZnO, are mentioned. This anode plate can produce these pole matter by making a thin film 
form' by methods, such as vacuum evaporationo and sputtering. When taking out luminescence 
from this electrode, it is desirable to make permeability larger than 10%, and below hundreds 
ofohms / ** of the sheet resistance as an electrode are desirable. Although thickness is 
furthermore based also on material, lOnm - 1 micrometer is usually preferably chosen in 10- 
i2 ^) ^3 ^ rr^ 

[0098] What, on the other hand, makes electrode material the small (4eV or less) metal, the 
alloy, the electrical conductivity compounds, and such mixture of a work function as cathode 
is used. As an example of such electrode material, a sodium and sodium -potassium alloy, 
magnesium, a lithium, magnesium / copper mixture, aluminum/(aluminum 203), an indium, the 
rare earth metal, etc. are mentioned. This cathode can produce such electrode material by 
making a thin film form by methods, such as vacuum evaporationo and sputtering. Moreover, 
below hundreds ofohms / ** of the sheet resistance as an electrode are desirable, and lOnm 
- 1 micrometer of thickness is usually preferably chosen in 50-200nm. In addition, in this EL 
element, in order that it may penetrate luminescence that either this anode plate or cathode 
is transparent or translucent, the drawing efficiency of luminescence is well convenient. 
[0099] The luminous layer in this EL element has the laminated structure by which consisted 
of the first luminous layer of the above, and the second luminous layer, and the laminating was 
carried out one by one to the order of the first luminous layer and the second luminous layer 
from the transparent -electrode or anode plate side. It is more desirable than a luminous layer 
with the far luminous layer especially near a cathode side that electronic transport capacity is 
size. Main luminescence arises in two luminous layer interfaces, the energy of luminescence 
here or an excitation state is used, the organic compound whose fluorescence peak in a liquid 
state is 580nm or more 650nm or less emits light, and this makes white luminescence take out 
from a transparent electrode. When the order of a laminating of the first luminous layer and 
the second luminous layer becomes reverse, luminescence of the first luminous layer is 
absorbed by the second luminous layer, and good white is no longer obtained. Since the 
fluorescence peak in a liquid state is a long wavelength component, 580nm or more organic 
compound it is [ organic compound ] 650nm or less is not absorbed by other components, and 
it may make what layer of an organic compound layer contain it on luminescence wavelength. 
And the second luminous layer can choose [ preferably ] the thickness of a luminous layer 
according to a situation suitably in this range that what is necessary is just more than the 
thickness of the first luminous layer. Although the formation method of the above-mentioned 
luminous layer can be formed by not being limited, for example, thin-fllm-izing by well-known 
methods, such as a vacuum deposition, the spin coat method, the cast method, and the LB 
method, it is desirable that it is especially a molecule deposition film. Here, molecule 
deposition films are the thin film which self-possessed was carried out and was formed from 
the gaseous -phase state of this compound, and a film which the solid state was carnesd out 
and was formed from the solution state or liquid phase state of this compound, and this 
molecule deposition film can usually be classified by the difference of condensation structure 
and higher order structure, and the functional difference resulting from it with the thin film 
(molecule built up film) formed by the LB method. 

[0100] Thus, the luminous layer in this invention offers the place of the reunion of the 
transportation function, electron, and electron hole to which the charge (an electron and 



•electron hole) which can pour in an electron hole from an anode plate or a hole-injection 
transporting bed at the time of electric-field impression, and can pour an electron into it from 
cathode or an electron-injection transporting bed, and which pouring-functioned and was 
poured in is moved by the force of electric field, and has the luminescence function to tie this 
to luminescence etc. The luminous layer of this invention is a layer which emits light in the 
light. In addition, an electron hole is poured in, an electron is poured In with easy, and there 
may be a difference in easy. Moreover, it is desirable to move either although size may be in 
the transportation function in which it is expressed with an electron hole and the degree of 
electron transfer. Furthermore, the luminescent material used by this invention may emit light 
in response to supply of the excitation state by the charge recombined in other organic 
compound layers. Next, it is more desirable to use for improvement in luminescent ability, 
although the hole-injection transporting bed in the EL element of this invention was not 
necessarily required for this element. As this hole -injection transporting bed, the material 
which conveys an electron hole to a luminous layer by low electric field more is desirable, and 
the mobility of an electron hole is 104-106 further. If it is 10-6cm2 / bolt, and a second at 
least in the electric field of a bolt/cm, in addition, it is desirable. For example, in ****** 
material, arbitrary things can be conventionally chosen and used out of what Is commonly 
used as a charge pouring transportation material of an electron hole, or the well-known thing 
used for the hole-injection transporting bed of an EL element. 

[0101] As a hole -injection transporting bed, for example A triazole derivative (references, 
such as a U.S. Pat. No. 3,112,197 specification), An OKISA diazole derivative (references, such 
as the 3,189,447th number specification of the U.S. patent), An imidazole derivative 
(references, such as JP,37-16096,B), the poly aryl alkane derivative (the [ U.S. patent ] -- 
3,615,402) a number specification -- this 3,820,989 a number specification this 3,542,544 
References, such as a number specification, JP,45-555,B, a 51-10983 official report, JP,51 - 
93224,A, a 55-17105 official report, a 56-4148 official report, a 55-108667 official report, a 
55-156953 official report, and a 56-36656 official report, A pyrazoline derivative and a 
pyrazolone derivative (the I U.S. patent ] -- 3,180,729) a number specification -- this 
4,278,746 A number specification, JP,55-88064,A, a 55-88065 official report, a 49-105537 
official report, a 55-51086 official report, a 56-80051 official report, a 56-88141 official report, 
a 57-45545 official report, a 54-112637 official report. References, such as a 55-74546 
official report, A phenylenediamine derivative (references, such as the 3,615,404th number 
specification of the U.S. patent, JP,51 -10105,B, a 46-3712 official report, a 47-25336 official 
report, JP,54-53435,A, a 54-1 10536 official report, and a 54-1 19925 official report), an 
arylamine derivative (the [ U.S. patent ] -- 3,567,450) a number specification -- this 3,180,703 
a number specification - - this 3,240,597 a number specification - - this 3,658,520 a number 
specification -- this 4,232,103 a number specification -- this 4,175,961 a number specification 
-- said -- 4,012,376 A number specification, J P,49- 35702,8, a 39-27577 official report, 
JP,55-144250,A, a 56-119132 official report, a 56-22437 official report, and West German 
patent 1,110,518th References, such as a number specification An amino substitution 
chalcone derivative (references, such as a U.S. Pat. No. 3,526,501 specification). An oxazole 
derivative (thing given in the 3,257,203rd number specification of the U.S. patent etc.), A styryl 
anthracene derivative (references, such as JP,56-46234,A), full -- me -- non -- a derivative 
(references, such as JP,54-110837,A) a hydrazone derivative (the [ U.S. patent ] -- 
3,717,462) References, such as a number specification, JP,54-59143,A, a 55-52063 official 
report, a 55-52064 official report, a 55-46760 official report, a 55-85495 official report, a 57- 
11350 official report, a 57-148749 official report, and JP,2-311591,A, A stilbene derivative 
JP,61 -210363,A, a 61 -228451 official report, a 61-14642 official report, a 61 -72255 official 
report, a 62-47646 official report, a 62-36674 official report, a 62-10652 official report, and a 
62-30255 official report -- References, such as a 60-93445 official report, a 60-94462 official 
report, a 60-174749 official report, and a 60-175052 official report, etc. can be mentioned. 
Furthermore, a silazane derivative (U.S. Pat. No. 4950950 specification), a polysilane system 
(JP,2-204996,A), an aniline system copolymer (JP,2-282263,A) and the conductive polymer 
oligomer shown on the Japanese-Patent-Application-No. No. 211399 [ one to ] specifications, 



[0102] In this invention, although these compounds can be used as a material of a hole- 
injection transporting bed The porphyrin compound shown below (Thing given in JP,63- 
2956965,A etc.) And an aromatic tertiary-amine compound and a styryl amine compound (the 
[ U.S. patent ] -- 4,127,412) A number specification, JP,53-27033,A, a 54-58445 official 
report, a 54-149634 official report, a 54-64299 official report, a 55-79450 official report, a 55- 
144250 official report, a 56-119132 official report, a 61 -295558 official report, It is desirable 
references, such as a 61 -98353 official report and a 63-295695 official report, and to use this 
aromatic tertiary-amine compound especially. 

[0103] As an example of representation of this porphyrin compound Porphin; 1, 10, 15, 20- 
tetrapod phenyl-21H, 23H-porphin copper (ll);1, 10 and 15, 20-tetrapod phenyl 21H, 23H- 
porphin zinc (ll);5, 10 and 15, 20-tetrakis (pentafluorophenyl)-21H, and 23H-porphin; Silicon 
phthalocyanine oxide; Aluminum phthalocyanine chloride; A phthalocyanine ; (Non-metal) 
Dilithium phthalocyanine; copper tetramethyl phthalocyanine; -- copper- phthalocyanine; -- 
chromium phthalocyanine; - - zinc phthalocyanine; - - lead phthalocyanine; - - titanium 
phthalocyanine oxide; -- magnesium phthalocyanine; -- a copper octamethyl phthalocyanine 
etc. is mentioned moreover, as an example of representation of this aromatic tertiary-amine 
compound and a styryl amine compound N, N, N', and N' - tetrapod phenyl -4 and 4" - diamine 
phenyl;N and N' - diphenyl-N and N" - Jl (3-methylphenyl) -4 and 4* - diamine biphenyl 
(TPDA);2 and 2-screw (4-G p-tolylamino phenyl) propane;1 -- 1 -screw (4-G p-tolylamino 
phenyl) cyclohexane; -- N, N, N', and N' - -the - tetrapod -p-tolyl -4 and 4'-dlamino 
biphenyl;1 -- a 1 -screw (4-G p-tolylamino phenyl)-4-phenylcyclohexane; screw 
Phenylmethane; (4-dlmethylamino-2-methylphenyl) A screw (4-G p-tolylamino phenyl) 
phenylmethane;N and N' - diphenyl-N and N' - Jl (4-methoxypheny) -4 and 4' - diamine 
biphenyl; -- N, N, N', and N' - tetrapod phenyl -4, 4'-diamino diphenyl-ether;4, and 4' - screw 
KUODORI phenyl; N, N, and N-TORI (Diphenylamino) Amine; 4- (p-tolyl) (G p-tolylamino)-4'- 
[4 Styryl] stilbene; (G p-tolylamino) 4-N, N-diphenylamino-(2-diphenyl vinyl) benzene;3- 
methoxy-4'-N, and N -diphenylamino still benzene;N -phenyl carbazole; an aromatic JIMECHIRI 
DIN system compound etc. is mentioned. Moreover, the aromatic methylidyne compound 
(refer to a Japanese- Patent- Application-No. No. 279304 [ two to 1 specification and JP,3- 
231970,A) shown as a material of a luminous layer can also be used as a material of a hole- 
injection transporting bed. Furthermore, p type -Si, p type - Inorganic compounds (refer to 
international public presentation patent WO No. 05998 [ 90 to ] official report), such as SiC, 
can also be used as a material of a hole - injection transporting bed. 
[0104] The hole -injection transporting bed in the EL element of this Invention can be 
produced by the thin film-ized method a vacuum deposition method, the spin coat method, 
the cast method, the LB method, etc. are well-known, and can form the above-mentioned 
compound. Although there is especially no limit, Inm - 10 micrometers of thickness as this 
hole- injection transporting bed are usually 5nm - 5 micrometers preferably. This hole- 
Injection transporting bed may consist of monostromatics which consist of these hole- 
injection transportation material kinds or two sorts or more, or may carry out the laminating 
of the hole- injection transporting bed which consists of a compound of another kind to the 
aforementioned hole- injection transporting bed. 

[0105] In the white organic EL element of this invention, in order to raise the adhesion 
between a luminous layer and cathode, as for this electron -injection transporting bed, it is 
desirable to contain an adhesive high material to a luminous layer and cathode, as such an 
adhesive high material -- nitration full -- me -- non, heterocycle tetracarboxylic acid 
anhydrides, such as a derivative, an anthra quinodimethan derivative, a diphenyl quinone 
derivative, a thiopyran dioxide derivative, and a naphthalene perylene derivative, a 
carbodiimlde, a full ORENIRIDEN methane derivative, an anthra quinodimethan derivative and 
an anthrone derivative, an OKISA diazole derivative, other specific electron -transport nature 
compounds, etc. can be mentioned Moreover, the metal complex (aluminum, Zn, Li, Ga, Be, In, 
Mg, Cu, calcium, Sn, or Pb) of 8-hydroxyquinoline or its derivative can be mentioned. 
Specifically, It Is a metal chelate oxy-NOIDO compound containing the chelate of an oxine 



performance and is easily fabricated by the thin film gestalt. 

[0106] Furthermore, if a chelation oxy-NOIDO compound is illustrated concretely Tris 
Aluminum; A screw (Eight quinolinol) Magnesium; A screw (Eight quinolinol) Zinc; A screw 
(Benzo-8-quinolinol) (2-methyl-8-quinolilato)aluminumoxide; tris (eight quinolinol) indium; - 
- tris (5-methyl-eight quinolinol) aluminum; eight-quinolinol lithium; -- tris (5-chloro-eight 
quinolinol) gallium; -- a screw Calcium; (5-chloro-eight quinolinol) There is 5 and 7-dichloro- 
eight-quinolinol aluminum; tris (5, 7-dibromo-8-hydroxy quinolinol) aluminum etc. In addition, 
that by which a metal free-lancer or metal phthalocyanines, and those ends are replaced with 
the alkyi group or the sulfone machine is also desirable. Furthermore, the JISUCHIRIRU 
pyrazine derivative mentioned above as a material of a luminous layer can also be used as a 
material of an electron-injection transporting bed. Furthermore, p type-Si, p type - Inorganic 
compounds (refer to international public presentation patent WO No. 05998 [ 90 to ] official 
report), such as SiC, can also be used as a material of an electron-injection transporting bed. 
[0107] The electron-injection transporting bed in the EL element of this invention can be 
produced by the thin film-ized method a vacuum deposition method, the spin coat method, 
the cast method, the LB method, etc. are well-known, and can form the above-mentioned 
compound. Although there is especially no limit, 1nm - 10 micrometers of thickness as this 
electron -injection transporting bed are usually 5nm - 5 micrometers preferably. This 
electron -injection transporting bed may consist of monostromatics which consist of these 
electron-injection transportation material kinds or two sorts or more, or may carry out the 
laminating of the electron-injection transporting bed which consists of a compound of another 
kind to the aforementioned electron -injection transporting bed. 
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EXAM PLE 

[Example] Next, although an example explains this Invention in more detail, this invention is 
not limited at all by these examples. 

What manufactured ITO by lOOnm thickness in the vacuum deposition on the example 1 - 
325mmx75mmx1.1mm glass substrate was used as the transparent -electrode substrate. In 
isopropyl alcohol, ultrasonic cleaning was performed for 10 minutes and this substrate was 
immersed. This substrate was dried in dryness nitrogen, and subsequently, SAMUKO 
International Lab equipment (UV-300) performed UV ozone^washing, and it considered as the 
transparent -electrode substrate. This transparent-electrode substrate is installed in the 
substrate electrode holder of commercial vacuum evaporationo equipment (product made 
from Japanese Vacuum technology). They are N and N'-diphenyl to the resistance heating 
boat made from molybdenum. - N, N'-screw (3-methylphenyl)-[1 and 1'-biphenyl]-4, and 
200mg (TPD) of 4'-diamines are put in. Furthermore, 200mg (DPVBI) of 4 and 4* -screw (2 and 
2'-diphenyl vinyl) biphenyls is put into another resistance heating boat made from 
molybdenum, the compound (A) shown in the 1st table is put into still more nearly another 
resistance heating boat made from molybdenum, and it is up to 1x10 to 4 Pa about a vacuum 
tub. It decompressed. Then, the boat containing TPD was heated to 215-220 degrees C, the 
vacuum evaporationo of the TPD was carried out on the transparent support substrate by the 
0.1 -0.3nm [/second ] evaporation rate, and the hole-injection transporting bed of 60nm of 
thickness was produced. The substrate temperature at this time was a room temperature. 
[0109] Next, without taking this out, the boat by which DPVBi entered on this hole -injection 
transporting bed was heated, and 40nm laminating deposition was carried out as the first 
luminous layer. The boat of a compound (A) was heated simultaneously and the first luminous 
layer was made to contain at a rate of (b) mol % which shows a compound (A) in the 1st table 
iat this time. Then, the vacuum tub was returned to atmospheric pressure, 200mg (Alq) of 8- 
hydroxyquinoline aluminum complexes was newly put Into the resistance heating boat made 
from molybdenum, the compound (C) shown in the 1st table was put into still more nearly 
another resistance heating boat made from molybdenum, and the vacuum tub was again 
decompressed up to 1x10 to 4 Pa. Subsequently, the boat containing Alq was heated and 
20nm produced the film as the second luminous layer. The boat of a compound (C) was also 
heated simultaneously and the second luminous layer was made to contain at a rate of (d) mol 
% which shows a compound (C) in the 1st table at this time. Then, the vacuum tub was again 
returned to atmospheric pressure, 1g of magnesium ribbons was put into the resistance 
heating boat made from molybdenum, 500mg of silver wires was put into the tungsten basket, 
and the vacuum tub was decompressed up to 1x10 to 4 Pa. Then, magnesium was carried out 
by the 1.4nm [/second ] evaporation rate, 150nm simultaneous vacuum evaporationo of the 
silver of thickness was carried out by the 0.1 nm [/second ] evaporation rate, and it 
considered as the cathode which consists of a mixed metal. 
[0110] 
[Table 1] 
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3. 0 
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PAVB i 


3. 0 




3. 0 



[01 1 1] In addition, the fluorescence peak wavelengths of each organic compound were DPVBi 
(solid -state):465nm, PAVBi(solid-state):463nm, PAVTP(solid-state):454nm, Alq(solid- 
state)-500nm rubrene (0.1 % of the weight solution of dimethylformamides):585nm, and F (0.1 % 
of the weight' solution of dimethylformamides):595nm of RUMOGEN. Moreover, the structure 
expression of PAVBi and PAVTP is shown below. 
[0112] 

[Formula 55] 
PAVBi 



PAVTP 



« hSV- C..CI-<0HgHH(g)-CB=CI-(g)- H 



[01 13] The central value and the reduction -by -half life of an initial performance of this 
element were searched for. The result is shown in the 2nd table. In addition, the reduction - 
by-half life measured on condition that initial brightness:100 cd/m2, a direct-current 
constant- current drive, and drive environmentahdryness nitrogen-gas-atmosphere mind, and 
was expressed in time which amounted to one half of initial brightness. 
[0114] The same washing process as the glass substrate with ITO of the same configuration 
as example 4 examples 1 - 3 was given, and it considered as the transparent -electrode 
substrate, and installed in the substrate electrode holder of a vacuum tub. 200mg of TPD(s) 
was put into the resistance heating boat made from molybdenum, rubrene was put into still 
more nearly another resistance heating boat made from molybdenum, and the vacuum tub was 
decompressed up to 1x10 to 4 Pa. Then, the boat containing TPD was heated, the vacuum 
evaporationo of the TPD was carried out on the transparent support substrate by the 29- 
30nm [/second ] evaporation rate, and the hole -injection transporting bed of 60nm of 
thickness was produced, the boat containing this, simultaneously rubrene -- heating -- 0.5- 



' * *mol it fcame out comparatively and the hole -injection transporting bed was made to 
contain rubrene The substrate temperature at this time was a room temperature. Then, it 
returned to atmospheric pressure at once, 200mg of DPVBi(s) was put into another 
resistance heating boat made from molybdenum, Compound PAVBi was put into still more 
nearly another boat made from molybdenum, the vacuum tub was decompressed up to 1x10 
to 4 Pa, and 40nm laminating of the DPVBI was carried out as the first luminous layer on this 
hole -injection transporting bed. The boat containing PAVBi was heated simultaneously and 
this first luminous layer was made to contain PAVBi at three-mol % of a rate. Then, it 
returned to atmospheric pressure, 200mg of Alq(s) was newly put into the resistance heating 
boat made from molybdenum, 1g of magnesium ribbons was put into the resistance heating 
boat made from molybdenum, 500mg of silver wires was further put into the tungsten basket, 
the vacuum tub was decompressed up to 1x10 to 4 Pa, and 40nm produced the film by making 
Alq into the second luminous layer. Then, magnesium was carried out by the 1.4nm [/second ] 
evaporation rate, 150nm simultaneous vacuum evaporationo of the silver of thickness was 
carried out by the 0.1 nm [/second ] evaporation rate, and it considered as the cathode which 
consists of a mixed metal. The central value and the reduction -by -half life of an initial 
performance of this element were searched for like examples 1 -3. The result is shown in the 
2nd table. 

[0115] The same washing process as the glass substrate with ITO of the same configuration 
as example 5 examples 1 -3 was given, and it considered as the transparent -electrode 
substrate, and installed in the substrate electrode holder of a vacuum tub. 200mg of TPD(s) 
was put into the resistance heating boat made from molybdenum, 200mg of DPVBi(s) was put 
into still more nearly another resistance heating boat made from molybdenum, and the vacuum 
tub was decompressed up to 1x10 to 4 Pa. Then, the boat containing TPD was heated at 215- 
220 degrees C, the vacuum evaporationo of the TPD was carried out on the transparent 
support substrate by the 0.1-0.3nm [/second ] evaporation rate, and the hole- injection 
transporting bed of 60nm of thickness was made to produce. The substrate temperature at 
this time was a room temperature. Without taking this out from a vacuum tub, the boat by 
which DPVBi entered on the hole-injection transporting bed was heated at 245 degrees C, 
and 40nm laminating deposition was carried out as the first luminous layer. Then, the vacuum 
tub was returned to atmospheric pressure, 200mg of Alq(s) was newly put into the resistance 
heating boat made from molybdenum, RUMOGEN F red (product made from BAFUSU) was put 
into still more nearly another resistance heating boat made from molybdenum, and the vacuum 
tub was again decompressed up to 1x10 to 4 Pa. Subsequently, the resistance heating boat 
made from molybdenum containing RUMOGEN F red was heated at 330 degrees C, the boat 
made from molybdenum containing Alq was heated to 250 degrees C, and the 40nm of the 
second luminous layer was produced so that the content of RUMOGEN F red might become 
three -mol% to Alq. Then, the vacuum tub was decompressed up to 1x10 to 4 Pa after that by 
returning a vacuum tub to atmospheric pressure, putting 1g of magnesium into the resistance 
heating boat made from molybdenum, and putting 500mg of silver wires into the basket made 
from a tungsten, magnesium was carried out by the 1.4nm [/second ] evaporation rate, 150nm 
simultaneous vacuum evaporationo of the silver of thickness was carried out by the 0.1 nm 
[/second ] evaporation rate, and it considered as the cathode which consists of a mixed 
metal. The central value and the reduction -by -half life of an initial performance of this 
element were searched for like examples 1 -3. The result is shown in the 2nd table. 
[0116] 
[Table 2] 
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10117] 
[Table 3] 
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[0118] As shown in the 2nd table, compared with an example 5, the whitening and quantum 
yield (equivalent to brightness/current density) of examples 1 -4 of the luminescent color are 
improving, and its luminescence stability is also improving. 
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DESCRIPTION OF DRAWING S 

[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is a graph showing the definition field of the white light in a CIE 
chromaticity coordinate. 
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